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INTRODUCT ION

Introduction

The commercial sector of Brazilian agriculture.was deve10ped
largely through the expansion of one or two crops which had their maaor_
markets outside of Bra21l. These crops were first sugar and later
coffee, most of the agricultural infrastructure of the country evolved
from attempts to resolve the problems of channelling the products of
monocultural agriculture to the world markets.-*In more recent times,
with the development of a stronger internal market'for agricultural
products, originatingfromrapld.population'increases.and-industrial'
growth, the agricultural sector has adapted itself to supply'this
‘internal market. Faced W1th the many'difflcltles in rev161ng the old
system based on exportatlon, agrlculture has not yet been responding
efflciently to the increasang 1nternal demand. |

If supply'and demand are analyzed from an aggregate pomnt of v1ew,
the agricultural sector in the state of Sao Paulo apparently has bee1
more respon31ve than that of the rest of the country and it seems to
be reacting more favorably to the 1ncrea81ng demand for agricultural
products. uHoWever, an analysis of several aspects'of the agricultural
sector.shows a number of sPecific problen areas. o

When the pricelindicesfor industriallcrops in'Sao Paulo are com~
pared with the general price level for the country, it can be seen
that they both have grown at about the same rate, at the same time,

1



the price indices for the two-principal baéic food crops in the state,
rice and beans, show a 510nif1cantly areater 1ncrease when compared with -
the general prlce level. To illustrate, the prlce paid to producers of
rice (in index numbers) rose from 99 in 1948 to 3,585 in 1963, and the
price of beans for the same period rOSe’ffdm:lBS to 3,535; over the same
time period the general price index for the country rose from.ﬁo in
1948 to 2,115 in 1963, (Table 1) o |

If, however, the aggregapeprice iqdek for agricultural products
is analyzed, it does not show such a great increasg. It rose from 7h
in 1948 to 1,956 in 1963 or a_;ittle-lessthan the general price level.
Apparently, this lesser increase was caused by the inclusion in the
aggregate price index of the agriculturalzproducts.for export'and_for |
industrial raw material, the prices of which didlnop increase 80 gpeatly.
The case of coffee, the major export product of Sao Paulo, illustrates
this fact. Its price index rose from 53 in 19&8.to_1,h92 in 1963,
The inclusion or export crops in thewaggregate price index for agri-
cultural'products tends to make the 1ncrease appear to be only the
result of the inflatlon wh1¢h has been occurrlng 1n Brazil for decadéé.
The more detailed analysis, however, indicates some increase in the
pricesrthat apparently are caused byfaétors other than the inflationary
process. | - | -

liost economists in Brazil ciaim.ﬁhat this rise in prices was,
among other things, a consequence of the "moving" characteristic of
Brazilian agriculture. The history of Brazilian agriculture'pan be
described as a continuous search fbrliértile'land.‘ Because of the

expansive nature of the country, farmers would use a piece of land until



TABLE 1, PRICE INDICES FOR AGRICULTURAL }'RODUCTs‘i |
STATE OF SAO PAULO, BRAZIL, 1948-1963 &/

(19h_8/ 52 = 106) " i

General Index . L | General

Years ?§£A§;;d§zg:5 Coffee _;Rice;_.. Beans Pr%g:zigésﬁ. .
1918 83 99 138 80
1956 29 22 3% we 2%k
1957 283 82 367 b 290
1958 282 205 481 281 329
1959 370 230 52k 987 T Ll
19%0 - 516 309 575 1,187 585
1961 726 126 01 90 803
1962 1,198 739 _1,980_ 3,26l o 1,218

1963 1,95  1,b92 3,585  3,5% 2,115

"}/. Indices calculated from."avefage prices fecéived by farmers,"
2/ Preliminary data.

3/ Based on Index "2" of Conipntura'Economica.

Source: Divisao de Economia Rural. =




its fertility'was‘aimost exhausted and_then move-on_to more fertile.:
areas. This attitude caused the agricultural "frontier" to be con- )
tinuously'pushed further from the marketcente;s,ly increasing trans-
port costs which are reflected in the price of agrlcultural products.2/
In the older areas, productivity hagideclined_pecause few attempts |
have been made to maintain fertility, with.the cost per unit of agri-
cultural product working toward raising pfices,

It is generailyﬂaccepted that as a country enters the stage in
developmentof industrialization and urbahizatioﬁ, there will be an
increasing need for a'respbnsive.agriculturalLséctbr;‘not only,tq sup-
ply the necessary raw materials for the industrial sector,_but_also to
produce food products at low prices énd of good quality for the increésr
ing demand created by the growing urban population, If'fqu is sup-
plied at low pricés, real wages can be kept lqwer thandtberwige,fand
profits will increase, creating more_incentive_fbr“investmeﬁt; ail of
vhich facilitate the industrialization process. The continuous ine

crease in food orlces in the more industriallzed areas of the country

would seem then to create a problem in- the overall development of Brazil,

1/ The case of coffee is quite 111ustrat1ve in that coffee has
moved from the areas surrounding Rio de Janeiro to the north of the state
of Parana, leaving behind immense areas of badly eroded 30113. |

2/ ‘Although this argument may seem a little ambiguous since the
price indices are for price paid to producers, which would indicate that
transport cost should not influence the producers' prices because it is
not a production cost, there is an indirect influence in production costs
caused by the 1ncreased cost of transportation, The greatly increased
demand for food in Sac Paulo due to the industrialization and urbaniza-
tion occurring there has surpassed the present productlon of the state's
agriculture and so more and more food must be brought in from other
states. Therefore, the price paid to Sao Panlo producers is approxi-
mately equal to the price paid to producers in other states plus the
transportation cost,
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It is important to understand that it is not the intention of this
study to suggest that the state of Sao Paulo should be self-sufficient
in agricultural.producfs. The reason being that as deﬁelopmentpréceeds
-in ‘Brazil, commerce among Sao Paulo and the other states will increase
as each region becomes more efficient and.specialized.

To study the possibilities ofnincréasing food production in the
state of Sao Paulo, an'agricultural area in the state of Sao Paulo which
is industrialized, densely populated, and.specialized in the production
of sugar cane was chosen. There are several important f actors relating
to the sugar industry'which indicate the poséibility of increasing food
production within a sugar cane region: -overproduction in recent years
has brought government controls limiting sugar production_ahd both
low income price elasticities are estimated;for sugar. To understand
more fully the problems facing the sugar industry, these factors will

be explored in more detail in the following sections.

The Federal Government and the Sugar Industry

In 1933 the Sugar and Alcohol Ipsti?ute,'é féder31 agénéy-which_:
contrbis all-a5pects of thé sﬁgérlindustny-in’thé coﬁﬁtfy;-was created,
It Waé’créated as a result of aiseridué ¢risis‘in;thé\Brazilién'sﬁgar'
cane indugtry in the early thif€igs,;which:arose from overproduction,
the Great DepfesSion, and cqmﬁe;itionfrom'theEﬁropean:beét sugar
industry. At that time, it was decided that no factories were to be
builtror enlarged without‘authofizationfrom the_Institﬁte and at the

same time an annual production quota system was introduced.




3/

Every year the Institute's Executive Commission=’ determines proe .
duction quotas, taking into consideration domestic conSumption,'possible
exports and necessary adjustments fer changes in carry over stocks and
obligatory reserves under international agreements., Once the total quota
has been approved, the Institute divides ith_e ‘total among the individual
factories according to a system based os their highest output during

L/

the period 1951/52 to 1956/57.~ The Institute-also rules that the

mills cannot grow more than—SO-percent of their cane requirements, having

-

“to buy the other 50 percent from fornecedores.S/

The agency determines the pr1ces of sugar and cane. The price of
sugar cane is established for'each state producing cane and is ‘supposed
to reflect the costs of production as well as sucrose content. In
this way £he individual fornecedor should receive a price that reflects
not only costs of production but also the sucrose content of the sugar

cane he supplies. The Institute fixes uniform prices for all mills

, 3/ The Commission is composed of representatlves of the Federal
Government the sugar industry and cane producers.

h/ International Sugar Council, The World Supar Economy Structure
and Policies--Vol, 1-4Net10na1 Sugar Economies and Policles. ondon,

5/ According to the law, a fornecedor is any farmer who in culti-
vating his own land or rented land has supplied sugar cane to a particular
mill during three consecutive milling seasons (Decreed Law No. 3,855 of
November 21, 1941). After three years of supplying sugar cane to a mill,
the fbrnecedor.has automatically gained a quota equal to the average
quantity he has furnished during the three years. Throughout this paper,
the word fornecedor will be used to refer to such.farmers., A recent law
passed by the Brazilian Congress establishes that in the case of an
increase in the quota of sugar for a mill, the mill will have to buy
at least 60 percent of the necessary extra raw material from the forne-
cedores (Law No. 4,870 of December 1, 1965)., This law is not greatly
different from the one that was passed in the early forties determining
that the production should be distributed as 50 percent for mills and
50 percent for fornecedoreso |




within a region, although these may differbetweeniregions. The Insti-
tute'also establishés quotas for refineries supplying the urban markets.

. The Institute establishes a levy of 3 percent of the official price
of sugar of any type to provide revenue to the Special Exportation Fund,
which has been created to repay losses: occurred in exporting sugar
when the domestic prlce is higher than external prices. It also charges
a number of other levies on the sugar and alcohol.produced, as well as
on the cane produced by fornecedores, for a number of purposes including
financing its own operating expenses, financing improvements in the
industry, and providing operating capital for fornecedores! cooberatives.

The main purpose of the Institute{ h?wever, has been. to control
sugar production to avoid crises originating from overproduction;. In
general, the Institute's policies have been successful and the best indi-
cation of this is the growth and 1mportance of the sugar industry of
Brazil, The country today has one of the 1argest sugar industries of
the world and since the sugar industry is based primarily on the
domestic market, it is comparatively free of the fluctuations and
problems involvedlin‘tha international trade of tropical agricultural
products.é/

Present Condltions and Future Proqpects for the
‘§ugar Industry in Brazil - |

Brazil probably has some of the best conditions for the expansion

of its sugar cane industry of any country in the world. There are large.

6/ In 1965 Brazil produced 4,613,792 tons of centrifugal sugar
and exported 818,488 tons (see International Sugar Council, Sugar Year
Book, 1965, London)




areas of land'situated:in regions with a climaté favorgble to cane
production, Soils in these'regiqns aré of reasonably good fértility
and there are large areas of virgin land that, if put into agridultufal
production employing modern techniques, shduld yieid well and maintain .
their fertility. The domestic market is large and growing, yet the
country is large enough that it w1ll not feel great population pressures
on land for other food crops in the immediate future. Despite these
favorable factors for expan31on of;production, the sugar industry in
the country faces several problems. | '

0of these problems, the two that seem to be the most 1mportant are
low cane yields and low rates of sugar extraction in the mill. Ex-
traction rates are low in Brazil when comparéd'with other parts of the
world. For example, in the crop year of 1961/62 the southern region
of Brazil had an extraction rate of 9,57 percent and the northern
region had an extraction rate of:9.01'percent-7/ Both are relatlvely
low when compared'with-11.0 percé§@1in'fefu, 11;6.percént'in Barbados,
12,3 pérceht iﬁ.faiwén,‘and lb:S-pércent iﬁ-Florida,Q/ Crop yields in
Brazil also are low when compared'ﬁithother sugar producers in the
world., Brazil had an-éverage.yield-in 1961 of L3. 5 metric tdns pér;'
hectare.g/ In the crop year of 1960/61 Barbados had an average yield
of 76.9; Florlda, 71.2; Deru, 155, 1 and Taxwan, 81.7 metric tons per

hectare.

7/ Martini Eduardo, 0 Acucar no Bra81l Producao Procura e Precos:
(1.5, thesis), Unlversidade Rural de Minas Gerais, 196k, Vicosa, Brasil.

8/ International Sugar Council, °E- c1t. For these countries the
crop year used was 1960/61.

9/ I1.B.G.E., Anuario Estatistico do Brasil, 196k, Rio de Janeiro,
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By combining field and industﬁy productivity,'a measure of sugar per
hectare can be attained which will make the above comparisons more useful,

Table 2 gives data which illustrate the relatively low productivity of

the sugar economy in Brazil as compared with other regions of the world.

TABLE 2. SUGAR YIELDS PER LAND ARFA,
'SEVERAL COUNTRIES, 1960/61

‘Sugar Yield

Country - - - - | - (Mbtric tons/hectare)
Florida (U.S.A. ) 7.3
- Barbados 8.9
Peru 17.0
Taiwan ( | 10.0
Brazil (Northern Region 3.8
as (Southern Region Bel

Source: Data on Brazil -~ Martini, Eduardo, O Acucar no Brazil -
~ Producao Procura e Precos (M.S. thesis) 196L., Other
countries - International Sugar Council, The World Sugar
Economy Structure and Policies Vol, II - The World Picture,
| London ’ 1963 . |

There is little evidence available_tohindicate that an effort is being
made by prbducers, eithef.fanmefs or millers, to significéhﬁlygincreaSe
production éfficienéy in the immediate future.':To increaéé_éfficienqy
would reqﬁire major investments in the processing plant aﬁd-in the intro=~
duction of varieties with higher sucrose conﬁents.' This last factor

is probabi&'thé most imporfant one and is emphaéizéd by the dictum that
"sugar is prbducéd in the field and the processing plant only extracts
e B S T



In the past Brazil has not been very successful in producing
varieties of sugaf cane, and until recently most of the varieties
planted in Bragil ware'produced_inlndia or Java (the Co., and P.0.J.
varieties), Now a series of Brazilian varieties have been introduced
and are proving to be quite productive (they are the C,B. series pro-
duced at the experiment station located at Campos, Brazil). These
varieties, however, were selected-primarilylfbr their resistance to
disease, not for high'sugaf content. |

In spite of these restraints, sugar cane productlon has been
growing steadily-in Bra21l. In 1965, the country'was the fburth largest
producer in the worldp—/ produ01ng h,613,792 metrlc tons of centrlfugal

sugar¢ll/ Table 3 shows the 1ncrease in recent years.'

TABLE 3. PRODUCTION OF SUGAR CANE IN BRAZIL
| FROM 1959 TO 1965

Calendar A R T T I Production
Year | | - (Metric tons)
1959 | | | 3,108,211
1960 T - 3,318,719
1961 S - 3 35&,137
1962 ' - NPT 3,238,061
1963 - 3,037,160
196L | | 3,391,034
1965 | Y ,613,792

Source: International Sugar Couneil, Sugar Year BoOkl'1965,'LondQn.

1o/ ‘The first three producers weres Rﬁésia, Cuba and the U.S.A.
(including Puerto Rico). |

11/ International Sugar Council, Suggr'!ear Book, 1965, Londen.‘ -
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This growth, however, is not expected to continue in the immediate

future because of the following faCtors:.

1) At the end of 1965 sugar stocks in Brazil had risen to over

2,000,000 tons which represented an increase o. about 1,000,000 tons

‘'rom the previous year stock level,

2) An analysis of the per capita consumption of sugar in Brazil

indicates that the country is rapidly reaching a point of saturation

n per capita consumption. In fact,

"it is now known that per capita consumption reaches
a saturation point in many countries at about }5~50

kilogrammes and that further gains in income will not

lead to additional sugar being consumed.  Also, the

rate of growth of per capita consumption tends to slow
down considerably after a level of about 30-35 kilo~

grammes has been passed."}@/

razil has already passed the 30-35 kilogrammes level of per capita con-

umption and is rapidly-gettinQ*CloSe to the hS-proint.(Table L)

'ABLE L, PER CAPITA SUGAR CONSUMPTION,:ERAZIL,_1957-1962

Per Capita Consumptlon

Year = B SR (Kilograms)
1957 3kos6
1959 - 37.b

1960 - 39.1

1961 .5

.

Source: Sugar and Alcohol Institute, Sugar Yearbooks, and files of the

Sugar and Alcohol Instltute, as cited by Martini, Eduardo, O

Acucar no Brasil - Producao 4EProcura e Precos (M,S. thesis),

Universidade Rural de M¢nas erais,_T§6h.

12/ International Sugar Council The'Wbrld Su

and Policies - Vol. II - The World Plcturez London,

Econo
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Similarly, according to the findings of a recent study of supply and |
demand for agricultural products in Brazil, the long~-run income elasti-.
cities coefficients for sugar in Brazil:are 0.07 and 0.08 for 1970
and 1975 reépectivelywlé/' These coefficients-imply“that even large
increases in per capita income in Brazil-wbﬁld.not cause 2 significant
increase in per capita consumption of:sugar.- In other words, sugar is
an income inelastic product, . |
Another recent study estimates the price elasticity for sugar in
Brazil as being approximately ~0.56 for the period 1947 to 1960.l£/ This
indicates that sugar is someﬁhat price inelastic and that a modest re-
duction in prices would not increase consumption greatly.
3) The estimates of total domestic demand for sugar in Braiil for
1970 and 1975 are 2,650,000 tons and 3,100,000 tons and thé estimates
for the total supply are 3,500,000 and k,100,000 tons.2¥/ This will
allow an exportable surplus of.BS0,000 and 1,000,000 tons. These amounts
can be expected to find markets, but asﬁrplusmuCh”iﬁ'ekcess'of that
amount would have to be solddn'the_"world mafkgp? at very low priceé.
| The préfér?ntialmarket'of the United States,lin_which'Brazil had
1966'quota equivaient to approximately 322,526 metric tons will |

6/

continue to maintain the same basic quotas until 1971.1 This leaves

13/ Fundacao Getulio Vargas, Progecoes de Oferta e Demenda de Pro-
dutos . Agricolas- E%?a o Brasil (Texto Preliminar), Janeiro 1966 Centro
‘de Estudos Agricolas, Rio de Janeiro, Brasil. : o

1/ Martini, Eduardo, op. cit.
15/ Fﬁndacéo Getﬁlio Vargas, op. cit.

16/ Stanton, B. 7., Sugar and ngar Beets Economlc Statistics and
Industry Data for the United States, A.E. Ext. 436, May 1906, Dept., Agr,
- Econ., N.Y. State Coilege of Agriculture, Cornell.Unlversity, Ithaca,
New York, . |




approximately 520,000 tbns to be put into the "world market" by 1970

and pérhaps a little more by 1975. This seems to_indicate'that no major
effort should be made to increase production above the mentioned require-
ments since the only possible market for éhigher production would be“thé
world market, the domestic and thepreferehtialU.S. market having been
fully supplied. The possibility of selling more sugar on the "world
market" is not promising because the world's sugar production is increas-
ing at a rate which is surpassing-effedtive démand and prices are cur-
rently at all-time lows. Prices in the "wbrld'market" fluctuate greatly
and seem to show a decreasing tendency as contrasted.with the price of

the preferential U.S, market. (Table 5)

TABIE 5, WHOLESALE PRICE, RAW SUGAR
WORLD MARKET AND NEW YORK, 1959-1965
(Cents/pound) |
o "World" . = New York Duty Paid
Year ~ Spot Price = (U.S. preferential market)
1959 3.0 6,2
lga) : 301 | 603
1961 2.9 6.3
1962 3.0 6.5
1963 3.5 8.2
196l 5.9 649
1965 2.1 6.8

Source: Sugar Reports, USDA - As cited in Stanton, B. F,, Sugar and
Sugar Beets Economic Statistics and Industry Data for the
United States, A.E. Bxt. 436, lay 19066. Dept. Agr. Bcon.,
N.Y. otate. College of Agriculture, Cornell University, -
Tthaca, New York, | | -
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Inder these circumstances, it is reasonable not to;eXpéét an increase
in sugar production in the immediate future; in fact, the government re-
luced the authorized production for the croﬁ year.of-l967/68 by 875,332
ags of 60 kilograms of centrifugal sugarfll/

If these assumptions are éorrect, sugar cane farmers will have only
wo possibilities for increases in income: 1) a reduction in the cost
f production 6f sugar, and/or 2) an increase in production of other

rops in the farm unit. This study will analyze both possibilities.

Objectives or the Study

The sugar industry is probably one of the economic activities in
3razil that has known the greatest government intervention. The govern-
ient controls prices of the raw maﬁerial and of the final product; it
controls the quantity to be produced; it controls tﬁe allocation of the
>rop allotments in the different regions of the country and recently
L.t also imposed a monthly marketing quota for the final preduct on.the |
lomestic market., 'Consequently, farmers' managerial decisions concerning
ane production are quite limited., No matter how profitable sugér cane
1ay be in a given period, farmers cannot commit more of some of their‘
resources to the sugar cane enterprise since they are limited by a
yoduction quota. |

It>is this fact, basically, that suggests the problem of this study,
Inder such circumstances, which would be the best enterprise combination?
low strong is the competitive positionof sugar cane when compared with

yther products produced'inathe sugar cane region? Since the main sugar

17 I.A.A. Resolutions No. 1963 and Wo, 1982 of April 29, 1966
and December 29, 1966 respectively.




cane region of the stete'cf Sao Paulo is a orogressive, highly iﬁdﬁsQ
trialized and urbanized area, can food crops compete for resources with
cane, or can they be produced in combination with sugar cane and still
be profitable or perhaps even more profitable than cane alone?

Probably one of the most impcrtant aspects of the laws regulating
sugar production in Brazil is the;ene that allocates the production -
quotas of eugar cane. According to thls requlrement, a sugar mill can
produce on its own land cnly'SO percent of the cane needed to manufacture
its quota of sugar; the other—SO percent must be purchased from inde-
pendent sﬁgar cane gfcwers ih'the vicinity of the mill who are known
as fornecedores. It is of basic importance for this study to analyze
present resource utilization of these farmers (both mill and fornecedores)
and to compare these with alternative uses, con51dering one or more
food'cnops in the enterprise combination. The study will also descrlbe |
the structure of the farms in the region and some of the most relevant
insﬁitutional arrangements. .

| Specific objectives can be'put‘asfollcws:'
1. To describe and_analyze pfesent“resource=utilization on the
fornecedores' farms and one mill farm, -

2. To analyze enterprise combinations and ccmpeﬁiﬁion between
crops on sugar cane farms. B

3. To analyze the cost structure}ofoneisugermill as a basig for
evaluating shifts in the cost strccture induced by change in farming
systems,

‘The analysis of the competition between sugar cane and food crops
will be done through partial budgeting.of representative fornecedores!

farms and if the results of this analysis show that food crops can in
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fact compefe with sugar cane, the study will proceéd to anaiyze thé
possibility of producing food crops on the mill's farm aﬁd élso to
analyze the changes and adjustments that-will occur in the processing

plant cost structure.

Method of Study

The core of this study is the analysis of the p0851b111t1es of
increasing food production in a sugar cane region of the state of
Sao Paulo, The hypoth351s that gu;des this study is:'

food crops can compete with sugar cane 1n -

the Plracicaba reglon.
It is assumed that the 1966 condition of sugar cane quotas, prices and
markets for food crops and sugar cane will remain the same, and that
crop results from that year are representative of conditions to be ex-
pected over the near future,

The criteria for the acceptance of the‘hypothesis is arbitrarily
established as an iﬁcfe&sg of 30 percent or more in farm income result-
ing from a decrease in area planted to caﬁegwithé corresbondent in-
crease Iin area planted to fbod,crbps. |

~.The reason for establishing ;130-percent inbreaée in farm income
as a miniﬁum limit beyond which the hypothesis is not accepted results
from the numerous risks involvéd in the productiOn of food crops.
The author discussed the problem of'food.production‘with farmers in the
region and decided that farmers would probably-bécome interested in
the production of food if at léast a 30 percent increase in farm income

could be expected to result from prpduc:i.ng more food crops and less cane,
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To accomplish the purposes of this stﬁdy_a sample of sugar cane
farms in the Piracicaba region was surveyed, .Daﬁa obtained from this
sample were used to analyze the actual conditions of the agriculture
in the region and with the aid of simple tabular analysis techniques,
the most relevant farm management factors were analyzed and their in-
fluence on the different measures of ineome were evaluated.

To analyze the possibility of increasing food production three
farms, representative of the three modal classes found in the sample
survey were selected. The actual income of these three farms was
determined and then used as a reference to compare with the potential
income originated by several difﬁerent agricultural plaes. ‘The potential
incomes were estimated by budgeting, having determined.the following:
a) the crops to be included in the-alternative_agbiculturel plans;

b) quantity and costs of‘the inputs used in the agricultural plans;
and ¢) output prices. | |

To obtain the.data-used'in this research the author spent fowr
and one-half months in'Bfazil,'mostof the time in Piracicaba, where
the auther interviewed the fornecedores and eollected data on one mill,
Secondary data on costs of inputs and oﬁtputs andklabor distribution
for various crops were obtained at the "Divisao de Economia Rural da
Secretaria da Agricultura" in Sao Paulo. Data on fertilizer trials
for sugar cane and other crops were coiiected at the InstitﬁtoﬂAgronomico
de Campinas. Information on sugar cane quotas, lews about sugar cane
production, sugar prices and the operations of the Instituto do Acucar
e do Alcool were obtained from the agency's Piracicaba office. Due
to limits on the amount of time and financial resources for this

study, it was determined that only one mill could be analyzed. The



chief factors in the dhoice of the mill studied were willingness of
the owners to provide access to data, and that its operations did not
differ significantly from other mllls in the reglon.

The population of fornecedores studled’was defined as the forne-
cedores selling to the selected mill., There were LO such fornecedores
and 26 were interviewed. This intlﬁdésnSS percent of the defined
populatioha The sample farms were surveyed using a questionnaire de-
signed by the author who carried 6ut the interviews himself in the
period from mid-March to mid-April, 1967. Data obtained from the
survey included information on size of farm; labor férce, inventories,
receipts, expenses, éroduction, use of féftilizer and other such
factors. The survey permitted calculations of the present levels of
income, and‘through budgeting, alternative enterprise combinations
with other farming systems were evaluated;”

For the mill's operation, data on its plantations as well as on

18

its processing plant were collected and their analysis follows the same

procedures described for fornecedores' farms, -



II

SUGAR CANE IN THE REGION OF PIRACICABA

The Régibh .

The Instituto do Acucar e do Alcooli(the federal agency that con-
trols sugar production in Brazil) divides the countny into two broad
regions producing sugar cane: the northérn and the southern regionsoéé/
The southern region is presently'the'region that ﬁrodﬁces the major
part of the Brazilian sugar. In the crop year of 1962/63, 51,070,000
bags of 60 kilos of centrifugalsugar'were'produced in Brazil, 70f |
this, the southern region produced 31,306,000 bags and the northern
16,764,000 bags, The southern region produced 67 percent of all the
centrifugal sugar produced; within the southern region, the state of
Sao Paulo produced 23,386,317 bags, which represents more than two-
thirds of the southern region production and almost half of the entire
country's production.== 13/

In the state of Sao Paulo, sugar'is_produced in the eastern half

of the state in an area of approximately 2,676,000-hectarés situated

18/ The Northern region included the states of Acre, Amazonas,
Para, Amapa, Maranhao, Piaui, Ceara, Rio Grande do ilorte, Paraiba,
Pernanbuco,  Alagoas, Sergipe, Bahia, and the territories of Rondonia,
Roraima, and Pernando de Noronha. The southern region includes the
states of Minas Gerais, Espirito Santo, Rio de Janeiro, Guanabara,

Sao Paulo, Parana, Santa Catarina, Rio Grande do Sul, Mato Grosso,
Goiaz, and the Distrito deeral P s S

— 19/ Martini Eduardo op._cit., and Brasil, Anuario Estatistico
do Brasil, 196L, IBGE, Rio de Janeiro. |

19
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between the latitudes of 21° and 23°30' south and longitudes of L6930!
and h8°30'.gg/ (See map) | ‘

The sugar cane region of Piracicaba, situated in the southern part
of the sugar cane area of Sao Paulo, was defined by Azzi and Carvalhb

in 1960 as being composed of 11 municipios (political division of the

state comparable to counties) with a totélérea‘of approximately
390,000 hectares. In 1960, there wére 23 sugar mills in this region
and they produced 8,500,000 bags of céntrifugal.sugar in the crop year
of 1959/60, which at that time was over LO percent of the total pro-
duction of the state.al/ | |
The sugar cane region of Piracicaba is 1ocatéd'in a climatic zone.
ciassified as sub~tropical, with rainj summers and relatively dry
winters. The temperatures of the warmest months are around 2300 to
24°C and the ones of the coolest menth dfe around 17% td-lBOC;"TAta1~
rainfall in the year varies from 1,100 to 1,400 milimeters and in the g
driest month it falls below 30 mlllmeters.eé/
The major soils groups in the region are Red Yellow Podzolic éoils'

Variation Piracicaba, Red Yellow “odzolic soils Variation Laras,

Latosic B Terra Roxa, and Ortho Dark Red Latosol. These soils vary

20/ Moretti Filho, Justo, Garacterlzacao da Seca Agronomica na
Zona Canavieira do Estado de Sao Paulo como Base Para os Lstudos de
Irrigacao (thesis), Escola Superior de Agrlcultura Lulz de Quelroz,
Piracicaba, Sao Paulo, Brazil, 1965.

21/ Azzm, G. Miller and Carvalho, Paulo C, Torres de, "A Conservacao
do Solo nas Usinas de Acucar da Regiao de Piracicaba," Brasil Acucarelro, |
No. 2, August 1960, IAA Rio de Janeiro, Brasil., -

22/  Moretti Fllho, Justo, op. cit,, and Godoy, H. and Ortolani,
A., Carta Climatica do Estado de Sao Paulo - Sistema de Koppen, Insti-
tuto Agronomico de Campinas, Secretaria da Agricultura do Estado de
Sao Paulo, Brasil. -
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from.gOOd to average for agricultural purposes due to SOnewhat low

23/

fErtllity and er031ona

h/

ougar Cane Crop Requlrement

'd_Qane is a plant that requires moisture and warm temperatures.,
Consequently, it develops best in tropical:regions._lt needs a minimum
of 1,200 mm, of rainfall in the course of the year and it is important
that the rainfall be dlstributed in two definlte seasons, one wet,
for the develqpment of the plant, and the other dry to make possible
the metupatlon of the plant and ths_production_of s_julce_rloh in
sucrose. Good luminosity and tempefatufes above freezing complete the
climatic requirements for good-development of sugar cane. .

Sugar cane develops well in sandy'loem_orrlight clay soils;'the‘
soils of the Piracicaba region offer good conditions for the development
of cane, especially the Latosic B Terra Roxa group.

The sugar cane varieties used in Brazil can be grown in 18 or 12
months depending on the time of'planting. The 12 month sugar cane is
generally'planted in the southern region, from September to November,’
and will be harvested 12 months later. The 18 month sugar cane is
planted from January to March and hervested from June to October of -
the_following_yeap. :Eighteen month.sngar cane is used more for the
renewal of cane fields and the 12 monthlsugar:csne is more commonly
used when there is a need_to supplensnt-tne expected supply. of raw

material for the mill. The 18 month cane is somewhat ‘more productive

23/ Brasil, Ministerio da Agrlcultura "Levantamento de Reconheci-
mento dos Solos do Estado de Sao Paulo," Boletin No. 12, do Servico
Nacional de Pesquisas Agronomicas, Rio de Janeiro, 1960.

2li/ This section was based on Graner, E. A. and C. Godoy Junior,
Culturas de Fazenda Brasileira, Edicoes Melhoramentos, Sao Paulo.
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than the 12 month sugar cane.

~ The good climatid and soil conditions of the Piracicaba region,
together with the guaranteed markets and prices for.sugar undoubtedly
have contributed to making the region a predominantly sugar cane pro-
ducing area.

Specialized machinery has been developed er sugar'cane agriculture
and today Brazilian industry is producing tractors with high clearance
for sugar cane tilling, harvesting machines, planting machines, and
loaders and wagons for.héuiing cane. This equipment, however, has had
limited use. Some of the large plantations, primarily mill plantae
tions, can justify theif use and do use them'under #arious degrees of
intensity. Fornecedores'.fhrms in genéral do not use any'of the o
speciaiized machinery, except in a few isolated cases whére a fornecedor
operates a very large plantation. |

In the Piracicaba reéion, fertilization is used by mills and forne-
cedores alike. The soils of the region have been in cultivation for
over a century and up to very recently few, if any, measures to prevent
logses of fertility and erosion have been taken; consequently, the use
of fertilizer is now necessary to provide a reasonable-yield. Forne~
cedores tend to use standard commercial formulas while the mills gener=
ally have their fertilization plan based on soil analysis and fertilizer
trials. |

Labor management is usually a problem, primarily for mill's
plantations, since large numbers of workers are needed during the

harvesting season and they'cannot all be absorbed during the rést df
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the year. This problem is somewhat eased by the use of'the services

25/

rendered by the empreltelros.

25/ The empreiteiro is a person who contracts with the mill to
harvest and t ransport to the mill a field of sugar cane. In general,
the empreiteiro owns one or more trucks and he contracts in nearby vil-
lages or small farms laborers whom he transports each day to the field,
In the field he supervises the work and drives the truck haullng the
harvested cane to the mill,




III

THE SUGAR MILL: A CASE STUDY

Products and Production

| Two products are produced by the mill stﬁdied: centrifugal sﬁéar
and alcohol, Although the mill is over i5 years old, data on its pro-
duction is available only from 1960 to thepfesent;.Producﬁion of
sugar and alcohol hés increased slowly in the periba¢3tudied;3this slow-
ness probébly having been determined by goﬁernment contrdi.rather-than
by choice of the managément.-

The economic soundness of the mill, which reflects its good manage-
ment, is indicated by its low indebtedness and more than anything else
by the fact that in the interviews fornecedores would almost invariably
refer to the mill as one of the best in tﬁe.regiOn in dealing with
fornecedores; this usually meant that the.mill.paid.prbmptly for the
cane it bought from producers and.had generally'cordial working rela-
tionships with the assoclated.producers. | - |

Table 6 shows the mlll's productlon for the last 31Xﬁyear period
and 111ustrates that although the productlon has varied from.year to
year, the productlon has tended to grow slcwly.

- An interestlng point about thls mlll is its extractlon rate, which
in the 1966/67 Crop year was 10,79 Percent and although there was no
avallable Qata £0r the state average, it is estimated that for the
state of Sao Paulo the éveragé extraction rate Was sbout 9.6 to 10.0
percent for the 1966/67 milling season. This figure is not definite

-y | | ’
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a/.

TABLE 6. SUGAR AND ALCCHOL PRODUCTION ~ SANTA CRUZ™ MILL,
1959/60-1966/67
"Pro d.u ction

. ~ Sugar . Alcohol
Crop Year ' (Bagg) ; (Liters)
1960/61. 101,602 993,153 -
1961/62 - 97,7591 90kL,579
1962/63 ok, 120 695,000
1963/6l - .92,725 828,500
1961,/65 89,755 710,000
1965/66 127,027 1,200,000
1966/6T 104,952 | 1,930,000

E/' Santa Gruz is not the real name of thls mlll, but is used in
this study in order to avoid direct 1dent1flcatlon. :

Source: Piracicaba survey, 1967.

and is based solely on conversation with officers of the_loqal agency
of Sugar and Alcohol Institute. This mill's higher extraction rate is
the consequence of technical improvements introduced in the mill as well

as the results of better technical management in recent years.

 Sigze of the Mill

 The miilkis one of the smaller mills in the repion.r Mill capacity

in the Piraczcaba region (measured in terms of tons of sﬁgar cane mllled
in 2 hours of operation) varied from 538 tons to h,779”tonsgé/in'l965. :
In 1966 the mill being studied had a capacity somewhere in between 700
21/

and 800 tons of sugar cane milled in a 2l; hour period.~—

26/ Brazil, I.A,A., Coletanea de Resolucoes da Comissao Executiva
de 1965, Rio de Janeiro, Brazil.

27/ The exact capacity is not glven in order to avoid direct
identification of the mill, . . | |
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Fixed Capital

The mill had an estimated total fixed capital of over one million :
new cruzeiros in April 1966. Of this total, the machinery and equipment
of the factory represented over 50 percent, buildings about 30 percent,
and the rest was distributed among miscellaneous items such as vehicles,
tools and instruments, telephone equipmectg-electric power equipment,

and land.

Labor Force

The mill had e total of 750 man months working at the factory dur-
ing the 1966 calendar year, but muCh of this labor is highly seasonal
due to the way sugar mills operate. From.January tc JuneuJuly, the
mill is not in operation and is being disessembled for repairs and |
cleaning. From June to the end of the year, cane is milled, and at
least during 150 davs it operates on a 2l hour basis during six consecu-

tive days per week, It is necessany to operate the mill continucusly

during the harvest season because during a period of approximately five |

months after maturation of the cane, sugar content Wlll remain high
then it declines if not harvested. |

ThlS operational setaup is ;efiected;iﬁ'theniaborfcrce ovef a
one~year period at the mill. The mill had an_average cf ho men working
during the first six months of the year and ebcct 75 men working during
the last six months of the year in the processing plant, plus five men

working all year in the accounting office.

Costs and Economic Efficiency - A Tentative Analysis

Introduction |

f In this section, a tentative analy31s of the operating costs and
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conomic efficiency for the mill will be made. Cost curves will be
sstimated in an.attempt to find the mill's lowest operating cost and
compare it to possible operating conditions. The degree of refinement
for this analysis is limited because a number of obstacles stand in its
say: first, data used will be for only onejéar because the high rate
>f inflation in Brazil makes it difficulﬂ 1f not impossible to use
iverages from severai.years. Second, it will be assumed that relative
orices will continue to be the same as they were in 1966, the year
analyzed. Third, the mill is part of a larger enterprise under the
same management which includes the sugar cane plantations and conse-
juently it is a vertically integrated enterprise which comﬁliCates
separation of costs; however, since thé mill-maintéins a good account-
ing system, more costs are separated. Fourth, the mill and its planta- |
bions are one single enterprise-owned by one family., It is operated

0y four members of the family and the management consisﬁs of two-men
for the plantations and two for the factory. Fifth, the mill has a
labor force of its own and there is practically no interchange of labor

from factory to plantation and vice versamggf

The mill is separated
from the farms for legal purposes and consequently taxes are also

separated,

rixed Cost Schedule

In order to calculate the fixed costs for the mill the following

rosts were ccn81dered-

—

28/ There are only two possible sources of mlstakes on labor inter-
change: one, the mill's office does the accounting for the mill and the
farm and two, the repair-shop repairs the tractors and vehicles of both
the mill and the farm. In the last case, the accounting system reported
costs such as parts for vehicles and tractors but not labor spent on the
farm vehicles. However, these items are relatively small, and it was
felt that they should not be a source of significant errors.
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~ a) Interest on fixed capital
b) Depreciation
~¢) Management
d) Regular workers
@) ' Other fixed operational cost (malntenance)

. Costs ¢, d, and e were con31dered'flxedabecanse-the point of zero

oroduction was ruled out; consequently, to maintain a minimum.production,'

these costs would exist,

" Only 6 percent interest was:charged onﬁfixed capital., Although
bhis is quite 1GW‘whenfcompered with'the esrrentinterest rates in-
Jrazil, it wasfelt'that it.was s:reasonableurate teacharge since it is
assumed for purposes of analy51s that prlces are. flxed at the 1966 level,
vhich: ellmlnates the need for higher 1nterest rates Whlch reflect
inflationary pressures.

Al percen£ rate was used fbr‘depreciation‘whiehlmeensa?2§eyeaf'
life expectancy for the capital goods. The m111 used a 10 percent rate
>f depreciation which is the rate allowed by the law._ Thls.rate igy o
1owever, too high fbrlpresentwpurposes?andfit waS'feltfthatéh percent s
jas more realistic, since equlpment Stlll is 1n good working condltion,-
and should last for at least another 25 years.‘s ke | |

Bearlng in mind the above assumptions, the flxed cost schedule for

the mill during the year of 1966 was:

- | _ NCr o$
Interest on fixed capital (6%) - 6h4,196.00
Depreciation . (hp) - L2,796.00
Management o o SRS flé,hOO 0o
Regular workers S 99,968.00
Other flxed qperational costs . 75,L68.00 "

Total 2? ,028.00

Jariable Costs -

In 1966, the mill produced a total of 105,222 bags of 60 kg. of




centrifugal sugar and 1,806,707 liters of alcohol. That'is,'for e#ch
bag of suzar cane produced, 17.17 liters of alcohol were produced,
which means that not all the sugar that couidbe crystallized ffom.thei
concentrate syrup was crystallized, bebause if'al1 the sugar were
crystallized, the result should-have beén 7 liters of alcohol for every
bag of sugar produced,

If the number of sugar cane bégs produbed i8 miltiplied by seven,.
the result is 736,554 liters of alcdhol. Subtracting this result from
the number of 1iters of‘alcohoi actually produced, the result is
1,070,153 liters of alcohol which might have been transformed as sugar
if all the sugar from the concentrated syrup had been crystallized,

Dividing 1,070,153 liters by 37, which is a coefficient of transforma-

tion between liters of alcohol to one bag of sugar, the result is .
28,923; which means that instead of producing 1,070,153 liters of =~ i
alcohol, some 28,923 bags of sugar could have been produced. In addi- |
tion, there would be seven liters of alcéholper bag of crystallized |
sugar. JThe result is then.105,222 + 28,1&5 = 134,145 bags of 60 kg; -
of centrifugar sugar and 13L,1L45 x 7, or 939,015 liters of alcohol.

This transformation permits the calculations éf.the cost curves
to be made in terms of two products with a fixed reléfion between them.
In other words, if the mill prbduces one bag of sugar cane from a given
amount of concentrate syrup and extracts-from this amount,all the sugar
that it can crystallize, there will be left an amount of sugar that
will not crystallize, but that Canbe.transformed into alcohol. This
remaining sugarwill yield 7 liters of alcohol. This is why it is pos-
sible to say, for example, that if 100,000 bags of centrifugal sugar

are produced and in the process the mill had extracted all possible
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crystallized sugar, it could still produce_TO0,000 1i£efs of'alcohbl.

According to this method, the production of the mill for the year
1966 of 105,222 bags of 60 kilograms of centrifugal sugar and 1,806,707
liters of alcohol can be considered as'equiﬁalent to 134,145 vags of |
centrifugal sugar and 937;015,1iters_of alcohol. For this level of |
production the fixed cost was estimated at NCr.$ 298,828,00 and the
variable cost is NCr.$ 942,652.00.. Adding the two costs, a total cost
figure for the production of 13L,1L5 bags of Céntrifugal sugar and
937,015 liters of alcohol is estimated as NCr.$-1,2hl,h80500.

- From these figures, variable costs were calculated for two other
levels of prdduction; One for a production of 180,000 bags, with an
associated 1,260,000 liters of alcohol. This level approximates the
point of maximum capacity for the mill studied, during a milling season
of 150 days. The other was a point of 100,000 bags and_?O0,000 1itefs
of alcohol. This poiht was estimated because it is not much lower
than the present production and this should make the results more
realistic and still prdvide a rangeiarge enough'for'ahalysis.=-

In calculating these two points fbrthe,variab1ecost curves, severél
assumptions were made. Before discussing these assumptions an explana-
tion of the items that constituteyﬁariable costs is in order. The
cost of telephone, magazines and newspapers bought, éhafity donations,
building conservation, and cost of running the office was held constant
since it was felt they would vary little with the Vafiation-of'production
assumed. Costs such as raw-material(sugar cane), transportation, |
chemical products,_fuel, taxes, cost of sugar bags, and laboratory
costs were supposed to vary in a straight line relatiénship with

variation of production,
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| Labor dosts were assumed to be constant with the excepiion of the
amount of labor employed in the handling of the sugar bags. This ase
sumption was made on the basis that the men employed in the plant are
used primarily for running the machlnes whlch will be in operation af:
100,000 or 180,000 bags of sugar are produced- however, the number of
men needed to handle the sugar_cane_bags'in the'warehouse wouldjvagy'j”
with the amount of sugar produced; - | |

During the calendar year of 1966, the mill employed a total of
750 man months of labor force. Of this total, 60 man months were
office labor force and L8O man months were the permanent labor force
of the plant vhich makes a total of S4O man months of fixed labor, the
cost of which was considered {ixed and is part of the total fixed
cbst.gz/ This leaves 210 man months which are employed only during the
milling season. Of these remaining 210 man months, 103 mén ﬁcnths were
employed in the handling of the sugar cane bags in the warehouse.
Since it was assumed that only this part of the labor force would vary,
the calculations fbr'iabbr force'wéré madé}assuminp that this part of
the labor force would vary in a stralght line relatlonship w1th pro-
ductlon. | | |

Table ‘7 shows the costs for 1966 production and for the two points
_calculatéd based on the above assumptions of use of 1abdr;  As the
table shows the lowest averége cost is for 180,000 bags, which indicates
that the mill should operaté at a point close to its full capacity.

At this point its profits should be maximized or its losses minimized.,

. 29/  For this total the mill pald NCr.$ 99,968.00, The average
cost for one man per month is NCr.3 185.13.




TABLE 7. COSTS OF PRODUCTION FOR THE SANTA CRUZ MILL

CALL NDAR YEAR 1966

—

—e—

.Production'(ngsf-'
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Costs | 100,;000.00 13h,1u§:oo =180, 000,00
Total fixed cost - 298,828.00 - - 298,B 8 00 - - 298,828.00
Total variable cost 717, }353.00 9h2 652,00 - 1,239,213.00
Total cost 1, 016 181.00 = 1, 2h1 480.00 = 1,538,al1.00
Average fixed cost S "2.99- : . 2423 1,66 3
Average variable cost T.17 7.03 g.gﬁ

Average cost ' g : 10.16 | 9.26

—

Source: Piracicaba survey, 1967.

The Land Operated by the Mill
Land Use |

In 1966 the land operated by the mill totaled 1,916, 6h hectares.

This farm is about half as large as the average 3,9h0 hectares mill

30 /

farms in the region.=~

Utilization of the land operated by the mill was as shown in Table 8.

TABIE 8, .GENERAILIAND USE, SANTA CEUZ.MILL, 1966
- - Area
Crops (Hectares)
Sugar cane 1,217.86
Pasture 210, 4
Rice T.26
Reforested 225,06
Idle 116,06
~Roads, buildings, etc. 140,36
Total

1,916,6l

Source: Piracicaba survey, 1967,

Fmir.

30/ Azzi, Gilberto M. and Carvalho, Paulo C. T., op. cit.
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Corn and beans were also produced and they are not shown in the
bable because they were planted in association with sugar cane. For
corn the usual practice is to plant it in September and Cctober with a
louble space between rows (approximately2.80.meters) and in February
and Harch of next year two rows ofxsuggr cane are planted in between
the two rows of corn, and consequently;.eéchlfow of sugar cane wiii be
separated from the other by 1,40 meters. Corn will be harvested between
farch and June after having dried in the field.

Beans are planted in between the cane rows and-normally two crops
f beans are harvested in one year. Dry season beans are planted in
february-March and harvested during the dry period of Jﬁne-July. The
ther, or wet season crop, is planted in September-October and harvested
n December-January. In 1966, the mill's farm harveéted,abouﬁ h2.35
1ectares of corn and 10,89 hectares of beans in the two seasons.

In 1966 almost two-thirds the total mill land afeawas planted in
sugar cane, It was distributed among the wvarious cutséccording to the

lata given in Table 9.

ABLE 9, SUGAR CANE LAdD USE, SANTA-CRUZ HILL,'1966

“Area ‘ '
cuts _ S - (Hectares)- - = Percent
Planted (12 months) | 16.9L 1,40
- 1lst eut | v magr 283.74 23.30

2nd cut 222,64 18.30

"~ 3rd cut - 99,22 8,15
01d cane 503,36 &/ 41,30

___ Total - 1,217.86 100,00

~ a/ From this total, 111.32 hectares were not harvested.

Source: Piracicaba survey, 1967,




As shown in the table, a largé percentage of the total crop was
old cane, which generally gives poor yields; however, the average yield
for 1966 was 49 tons per hectare. It is interesting to note that if

such a yield, which is close to the state average can be obtained with

this distribution of cuts, a higher yield could be expected with a bet-

| | 31/
ter cut distribution, reducing the large percentage of old cane.,™

ilore land could be releaéed from sugar cane while the total production .
of sugar cane could be maintained at the same level. Land could then
be used for other purposes or sold, which would reduce the value of
fixed capital charged against the cahe enterprise, and increase the
efficiency of capital use.

Pasture iand was used for dairy, beef and work animals. The -
210.5 hectares of pasture land carried 42 work animals, 29 beef animals,
2 bulls, 29 dairy cows, and 6 young animals in tﬁe end of 1966, These
animals, except for the work animals, did not have a.specific economi.c
purpose. The mill maintains these animals at a 1oss,‘pfimarily to
provide milk at low cost to employees, and for the most part the herds
were poorly managed and had low levels of%productivity3 In'fact, the
29 dairy cows produced roughly 36,000 liters of milk during the year
which represents an average of 1,241 liters qffmilk'per éow'per year.
The pasture land is also poorly managed and there is no‘pasture rota-
tion or any other .good pasture management practice used. In short,

livestock is a side enterprise that may serve a social purpose within

the mill farm.

31/ Divisao de Economia Rural, Secretaria da Agricultura do
Estado de Sao Paulo, ‘
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Products, Production, and Product Uses

. Sugar Cane, From the 1,217.26 hectares of sugar cane, only 997.0L

were harvegted because 108,90 were new ﬁlantings and 111;32 hectares of
old cane were not harvested. Jrom the 997.0L hectares harvested, h9,206
tons of sugar cane were produced; this means an average yield of slightly
more than L9 tons per hectare,'indicaiinéthat“this millts yield is

about the same as the state average yield} :Of the 49,206 tons produced,
approximately 225 tons were used fbr planting the 108.90 hectares and
118,921 tons were milled.

Corn, During the 1966 calendar year, 56.L tons of corn were pro-
duced on an area of 42.35 hectares, giving anaverége yield of 1.32
tons per hectare. Although this is a relatively low yield, it is im-
portant to femember that corn was planted with a distance between rows.
that is double that which would be used if the crop was not planted in
association with sugar cane,

Corn is planted on the mill's land to be used primarily as animal
feed, and only that-which is ndtnfédto animals is sold. Of the 56.L
tons produced, 39 tons were-fed'to animals énd.12tons.were sold; the -
rest was unused at the end of the year. |

~ Rice. There were 5.L0 tons of ribe'infStorage inthe'begihning of
the year and 12.3?tons were produced, which makes a total of 17.70 tons
of rice. Froﬁ this total 6.78 tons were sold, 5.l tons consumed by
the ovnérs' families, 1.02 tons given to emplqyees, the L4.50 remaining
were held in storage at the end of the year. Rice 18 a crop planted
primarily for the mlll owners' consumption and,the rest is sold.

Egggg. Only 3.06 tons of beans were produced in 1966 and from

this total 1.2 tons were sold, 0.36 tons used as seed, 0,90 tons
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consumed, and the rest was in storage by the endof'the‘year. Like the
other crops, beans are primarily for consumption by the owners! extended
families and only small quantities are sold. |

it is probably correct to say that products such as rice and beans
are produced in an uneconomical manner on a large specialized_euger cane
farm such as this, In talking to the owners about this matter, the
author got the impression that the real reason for the production of
rice and beans was that the "owners could not think of themselves buying

these basic staples of the Brazilian diet when they had all that land.”

Milk and Eggs. No record is kept on the amounts of these two
products; consequently, only a very rough estimate was poseible.i It
was estimated that in the 1966 calendar year about 36, 000 llters of
milk and 960 dozens of eggs were produced The owners' extended famdl-
ies consumed all the eggs and roughly 11,000 llters of milk, The rest
of the milk, 25 000 liters, were sold to the employeee at a 1ow prlce
(about.20 percent of the current price of milk sold byrother farms in
the‘same region), No other animal product was sold. |

Other Products. A relatively 1arge amount of fruits and wvegetables

was produced on the farm and was all consumed in the owners' households,
There were no records on the amounts produced and it was impossible to
evaluate either the amountdor,the value of. such products.

During the period in study,.fhe farm also sold five steers.

Cepltal and Income
| Cagltal For the 1966 calendar year, the mill's farm had an average

capital of NCr.$ 1 789,71:3. ' In the course of the year, its capital

skodl dsereased by approx1mate1y.NCf.$ 21,585.00. This decrease was
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caused basically by machinery depreciation and a reductioh in the stocks
of grains and purchased inputs (fertilizer).

The value of land represents the major part of total capital,*with |
the wvalue of machinery being the second largest valﬁe. ‘Table 10 shows |

the values of the different capital items for the beginning and end of

the year.
TABLE 10, GENERAL INVENTORY - SANTA CRUZ MILL FARM

CALENDAR YEAR, 1966

Value (NCr.$)

Categories “Beginning Year "~ End Year
Grains and purchased inputs 29,850.,00 11,570, 00
Productive animals | 18,700.00 19,300,00 '
Work stock 8,L00.00 8,400.,00
Machinery and vehicles - 128,L485.50 12h,680.00
Land 1,584,000.00 1,584,000,00
Buildings 30,000,00 " 30,000.00
Total 1,799,435.50 1,777,950.00
Average 1,788.,692,75

Source: Piracicaba.survey, 1967,

The large value of the machinery inventory represénts a large amount

of equipment rather than Specialized machinery.

In fact, the farm had

onlv one major piece of specialized equipment whichfwés a sugar cane

loader whlch in the end of the year was valued at NCr.$ 6,500,00. It

also had at the end of the year two cars, two trucks, 15 tractors rang-

ing from.small four wheel tractors to—heavy caterpillar tractors, L

tractor-drawn wagons, and 55 other pieces of‘equipmcnt including plows,
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harrows, tilling equipment, both tractor'and.animal draﬁn, fertilizer
nachines and animal drawn carts.

The component "buildings"iﬁclude alﬁost exclusively employees!'
ouses and some simply constructed buildings for storage of equipment
and.vehiclés, grains, and fertilizer, and some buildings for fEading
ind handling of animals, -

Igéggg. Four measures of income were calculated in this section.
o do so receipts, expenses, and changes ininventony were also calcu-
Lated. |

The total pash expenses amounted to NCr.3 325,223.00 and the main

somponents of this total were:

- NCr.$
Labor force 180,626,00
New investments | 5,313 00

Other operational expenses 139,28L,00
'I'ot.al ' . 325, 223,%

Total cash receipts amounted.to NCr.$ 480,623.60 and it was com-

yosed by: L *$ -
. _ NCr.$

Sugar cane - ... L72,867.60
Other agrlcultural |

- products sold - . - 2,956,00
Animal sales - 300,00
Animal products sold Ly, 500,00
Total | - o 1,80,623.60

'here was a decrease in the inventory equal to NCr.$21,L85.50 (see

‘able 10).

Net Income, It is deflned as the dlfference between cash receipts

ind cash expenses.. For the perlod in study it was NCro 155;b00,60

Farm Income. It is deflned as . net 1ncome nlus or minus a change ;

in inventory and in this case it was mlnus,_31nce-there was,a,decrease
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in inventory. For the period mentioned the farm income was

¥Cr .$ 133{9150 100

Return on Capital. It is defined as the difference between farm
income and the operator's wages value. In the case of the mill's farm,
the two owners! family members in chafge of running the farm.feceived
1S wages an amount equal to approximatél& NCr.$ 18,000,00 in the period
In study. Suﬁtracting_this from the farm income,_é value for return

n capital is obtained which is NCr.$ 115£915.10,

Rate of Return on Capital. It is defined as the return on capital

xpressed as a percentage of the average capital. The“reﬁurﬁ'cn capital
vhich . was NCr.$ 115,915.10 is 6.5 percent of the average capital which
;as NCr.$ 1,788.692.75. | |

The Millt's Farm Labor Force

The total labor force of the mili's farm during 1966 was eStimated-
1t 1'928 man months. Of this total, 829 man months were permanent labor
Porce 11v1ng on the lands of the mill farm, 755“man months were temporany
Llabor force, 66 man months were foremen. The 278 man months remaining
f the total 1,928 man months were temporary laborers provided through
vhe "empreiteiros” during the harvesting season;ég/ | |

Most of this labor force was used for the sugar cane crops shown in

he monthly labor dlstrlbution of this labor force and, although the

32/ .The 278 man months provided by the empreiteiros had to be
stimated, since there were no records on the number of men the empreiteiros
1ad. The only record available was the amount of sugar cane harvested by
vhe empreiteiros. The mill contracted three empreiteiros and they harve
>sted 14,978.35 tons of sugar cane from July to October. It is estimated
hat one man harvests on the average 2.25 tons of burned sugar cane,
his indicates that 6,657 men days were used, or 266 man months (a 25
jork day month was used) plus 12 man months for the empreiteiros them-
selves or a total of 278 man months.‘




monthly labor distribution was fairly'stable, one can see that the
months o heavier labor usage coincide with the harvesting season.which
occurs from mid-June to mid-November,

Table 11 shows the labor distribution by months and also by differ-

ent categories,

TABLE 11, LABOR FORCE COMPOSITION AND DISTRIBUTION
- SANTA CRUZ MILL'S FARM, CALENDAR YEAR, 196_6

~ (Man~iMonths)

s

Cate gor ies

Months Permanent  Temporary  Foreman Empreiteiro Total
January 81 62 5.5 18,5
February 82 64 5.5 151.5
March 82 82 5.5 169.5
Apri1 &/ 28 83 5.5 116,5
May . 74 72 5.5 151.5
June 69 73 5.5 | - 147.5
July 68 48 5.5 69.5 - 191,0
September 71 51 5.5 69.5 197.0
October 68 53 5.5 69.5 196.0
November 68 5.5 | - 135.5
December 7 }6h Shae 5.5 14045
Total - 829 755 55 218 1,928

a/ In April a large number of1aborers took‘vacations.

Source: Piracicaba survey, 1967.

Fxeluding the 278 man months in the "empreiteiro category, the
mlll farm paid NCr.ﬁ 180 626 00 for all thls labor. This means that on

the average one man month of labor costs NCr. % 109.h733/'wh10h is

g

33/ ‘Includes'all sobial benefits paid by the mill's farm.
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relatively low when compared with the average cost of one man-month

>f labor in the processing plant, which as was shown costs NCr$ 185.13.
This is probably a good indication that; althouzh total labor cost is
2 major item in the production costs of sugar cane, field labor still

is relatively cheap.

- General Conclusions

The cost analysis for the mill indicates thaﬁ:thevariable costs
sonstitutes the 1afgest paft of the production-costs.' Indeed, fbr £he
acﬁual productich (13&;1h5'bags of 60 kilngrams of centrifugél sugar)
§ariéblg costs accounts for thfee-fourths'of total éosts-and most.of
this variable costs represents cost of'réw_material. This point is
important for the purposes of this study because it indic#tes that v
adjustments in cane production would be fairly feasible 1n ﬁhe area,
Since the major part of the costs in sugar'production are variable,
reductioné in prcduction‘would not'resﬁlt_inSizeable write~offs of
fixed.piant and equipment.: | | | |

In view 6f these.faéts; it is possible to expect that‘if food
crops can competé with sugar cane, if will be fairlyeésy for mill
ownefs and privatefarmers to shift crop iand from cane to other crops
reducing the production of sugar cane without causing great.direct
dislocations. In addition, the farm enterprise operated by the mill
offers good possibilities fbr a more diversified agriculture as far as
the physical resources are concerned, although, it might prove diffi-
cult from a managerial aspect to diversify a large sugar cane farm such

as this one.

In any case it is apparent that the crop land could be used more
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efficiently., TFor example, in 1966 the farm had approximately 1,218

hectares of sugar cane and almost half-ef this cane was old cane
(fourth and fifth cut cane) of which about 111 hectares were not.harvest-
ed. Also the 210 hectares'of;pasture ceffied a little over 100 animals
which means about one animal for every two hectares of pasture; and as
previously mentioned the anlmal enterprlses were notably uneconomical.
Another aspect of the farming system of the mll;'e farm that per-
nits more flexibility in its operation is its highly'inbor intensive
characteristic, In factg-machineny represented iees'than ten percent
of theltotal'cepital assets and even this amount consisted for:the
most part of unspecialized machinery, basically 1and pfepanation
machlneny and trucke whlch could be used in the productlon of ?raln
crops, providinp the same services that they are now prOV1d1ng in the |
production of sug \r cane. | o
In short, 1t should be clear that although the mill and 1ts farms
are a vertlcally integrated enterprise spe01a11zed in the productlon
of sugar cane, thls prellnlnany review suggests n0551b111t1es for a
better resource utillzatlon that couId eventually make possible an“

increase in the productlon of food crops.




THE FORNECEDORES! FARMS

Tntroduction

The description of the fofnecedoresf farms will be done in terms

»f flows of receipts, expeﬁses and stdcks of resources. The agricul-
ural resources-are land, machinery;liﬁestock, labor, and purchased
nputs. Information about the farms was obtained from a survey based
rﬁ a stratified sample of 26 farms. The population was divided in
hree strata: small, medium, and large farms. The basis for this
livision was the amount of sugar cane produced and sold to the mills. t 1
armers selling less than 500 toné of suzar éane a year were defined | | ]
LS'émall; the ones selling between 500 and 1,000 tons were defined as
edium farms; and the ones selling over 1,005_t6hs of sugar cane a
ea wery Safined A larges o) |

 The populationlof farmers_éhipping-cane'tdthe Santa Cruz'mill

ras divided in these groups and from each one a sample of'SO_perCent

r more was selected using a table of random numbers.

Agricultural Resources
and

Farms averaged from 18.1 hectares of land for the small farm cate-

ory, to Th.6 hectares for the large farm category (or 109.,0 hectares
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if farmA is includedé-'li/ ), and theé ave;'age size of the medium farm
category was 35.6 hectares. |
For each of the groups over 50 percent of land was crop'ped.
Pasture land represented about 30 percent of the total fafm land and
yas used primarily for the grazing of workstock and a few dairy animals
thich provided milk for the operatorts i‘emily.' (Table 12) WOodland',_‘
reforested land, idle land, and farmstead completes the sabsgaries-ol

land utilization in the farms surveyed,

[ABIE 12, LAYD USE ON FARMS ASSOCIATED WITH ,
SA’ﬂTA CRUZ MILL, PTRACICABA RREGION, 1966
| (Hectares) |

. Small Medium Large _, . Large
Land Use Farms Farms | Farms = = Farms
Cropland - 12,50 24.00 : 76410 s Bl,51 -
Pasture 14,10 9.35 24,48 16,87
Joodland .00 0,70 137 . 1.60
Reforested - | 0,20 - 2.33 - 070
fdle - ‘ 1,00 - 0,66 . 2.07 - 0lO
Farmstead 0.40 0,68 2,68 1.51

o—

- a/ Includes an atypical large farm, Whlch by itself ships about
12% of the cane milled (farm 4).

Source: Piracicaba survey, 1967. |

3!1/ One farm in t.he sample is a very large farm and in 1966 pro-
duced over 10,000 tons of cane. In order to make the analysis more
meaningful, this farm is included in a separate category. This farm
will be referred to as farmm A, - - | ‘ .
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gachinerz

The machinery used on the farms of the region is for the most part
not specialized for sugar cane. The small farm:categOry'had"no'traotors
but  there were two trucks. Farms in the medlum.category had 9 trucks
and 3 tractors., Farms studled in the large farm category'had 7 trucks
and 8 tractors (or L trucks and & tractors if the farm_ﬁ is excluded).,
A number of farms in the small farm and medium farm categories which
iid not have tractors and/or trucks had their land.prepared by hired
nachinery and their cane hauled by trucks belonging to other farmers
in the region. Some of the small farms used work animals for land
oreparation., Besides the trucks and tractors discussed above, a number
of other implementS'were used, both tractor and animal drawn.

In practioally all cases, the tilling of sugar cane was done hy
mles; however, livestock such as cows'and hogs were ao unimportant and
oncommercial enterprise on all farms, vith the exception of one farmer
in the medium farm catogory-who producod{miik to_séll. This farm had
5 dairy cows and he osed;ooncentrétedfeod and also part of his'ongar |
sane for the animals., | | t

Table 13 shows the distribution of animals by categories of the
farmsfsurﬁeyed.- |

The cabital assets found on the forms in the sample are shown in
Eoble 14, In the sméll farm category,the land andﬂboiidingsrépresénts
sver 80 percent of the total oapitai asSeto and most'of this value is
represented by land alone, since buildings were few and simple.

thhinery'was an unimportant item.in the small farm category, but
in the next two categorles is more 1mportant, 1nclud1np mainly trucks

nd tractors,
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- END OF THE YEAR LIVESTOCK INVENTORY

g

ABIE 13,
SAMPE FARMSY PIRACICABA REGION, 1966

| Small ‘Medium Large Large

Category Farms Farms Farms ~ Farms
(Average number of animals)
Dairy cattle 6 2 22 23
Other cattle - - 11 e
Sow 1 A ! 3 3
Boar 1 b 1 1
Dther hogs 6 6 26 26
Jorkstock N L - 8 7
a/ Includes an atypical large farm, which by 1tself ships about
 12% of the cane milled (farm A).
#/ Includes only farms that had one or more animals of each
category. -
Source: Piracicaba survey, 1967.
ABLE 1l AVERAGE END OF THE YEAR GENERAL INVENTORY
SAMPIE FARiB , PIRACICABA REGION, 1966

- | Small Medium Large Large

Category Farms Farms Farms 3/ Farms
- (wer$)

irains and . ST : |
purehased inputs <26.00- 150,50 373.00 435,50
Land and build- - L -

ings 11 369. 21,615.00 65,063.00  141,980.00
fachinery 712,00 5,688,000 21,953.00  16,316.00
[ivestock 1,585,00 3,072.50 7,755.00 6.715.00

Total 13,692.00 30,526.00 95,144,00  65,L46,50

| a/ Includes an atyplcal large farm, Whlch by itself ShlpS about
‘ 127 of the cane milled (farm A). -

Source:

_Piracicaba survey, 1967.




Use of Land and Labor

Land.use is primarily for crops, and this_mainly-sugar sane.
'he relationship between cropland and otherluses_fbllows the_sams pat-
bern in all categories. (See Table 12) |

Table 15 shows the land use by crops on sample farms, but does not
include associated crops. As can be seeﬁ,.sugar cane occupies most |
»f the crop land. Corn_isundoubtedly the second most important crop

In the area, but it is not a cash crop because moet of it is fed to

animals,
ABIE 15,  LAND USE BY CROFS, SAMPLE FARMS,
PIRACICABA REGION, 1966%

| Small Medium Large Large

Jrops Farms Farms ~ Farms 2 / . Farms
(Average number of hectares)

Sugar S 1L16 0 19.95 63.55 byl
Sorn v/ 0.90 3.07 6.11 5.51
Beans (V) 0 0626 - 0014 0.3L -
Jeans (D)P/ 0,04 - - -
lice 0.3L 1.18 3.80 1.21

Dther - 045 2.59 - 0.20

¥/ Does not include associated crops.

a/ Includes an atypical large farm, which by itself ShlpS about
124 of the cane milled (farm A)e - | o |
b/ Beans (W) - wet season beans.

‘Beans (D) - dry season beans.

Source: Piracicaba survey, 1967.

Other crops (rice and beans) are minor enterprises and are basical~
ly used as subsistence crops for the férm operator's famlly. Two

,rOps of beans can be obtalned'w1thin a,year,Ihowever, the dny season |
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beans usually yield poorly and the fact that only the small farm cate-
gory reported dry season beans may reflect the nroblem of raising . N
enough beans for the family with only one crop on these small farms,

In Table 16 the associated crops found on the sample farms are

summari zed. o LT s | | i
| | !

;

TABIE 16. ASSOCIATED CROPS SAMPIE FARMS, i
| PIRACIGABA REGION, 1966 - - - “
_ |
- : ol
| B . Small Medium Large , Large I
Crops Farms Farms Farmsa/ Farms f
- - (Average number of hectares) %
Corn and sugar cane 0.3k L1 194 - 2.27 '
Corn and beans - o 0,08 0,10 - L
Beans (W) and beans (D) - 0,27 - - i
Sugar cane and beans (W) 0.27 0.38 016 0.18 {
Sugar cane and beans (D) | 0.0L 0.28 0.856 0.18 %

|

2/ Includes an atypical large farm, which by itself ships about ‘ N
12% of the cane milled (farm A) | | R

' -

|

Source: Piracicaba survey, 1967.

The method of planting éorn in association with sugar cane is the
same as described for the mill farm,

The corn and bean association is only for wet season beans, since

both are planted at about the same time. The category, Beins (W) Beans
(D), is not an association but indicates that two crops were grown in

the same area, with one crop following the other, -

The Sugar Cane erE

Table 17 shows the average areas harvested for the different cuts

of sugar cane on the sample farms.




TABIE 17.  SUGAR CANE LAND USE OW THE SAMPIE FARMS
PIRACICABA REGIOHW, 1966

Land in | Small . Medium = Large Large
Sugar Cane Farms = Farms = Farms®/ Farms.

(Average number of hectares)

12 months v/ 0,86 0,50 . L7 | 2,36
12 mon‘bhs — 0010 2 0-85 1.08 , 1.26
18 months .34 3.16 10,9 - 6,22
1st cut 1.39 | 3.60 10,6 .12
3rd cut 4.33 6.58 16,01 10,51
Lith cut - 0.63 0.67 1.28 1.50
Total 1125 19.37 65.17 L5.68

a/ Includes an atypical large farm,'whlch by itself ships about

12% of the cane milled (farm A).

b/ Twelve month suzar cane planted in area of harvested sugar ’
cane in 1966. Does not add in, -

Source: Piracicaba survey, 1967.

Sugar cane can be planted at two diffErent times of the year as:
was discussed previously. In the case of thls table tno rows of 12 |
month sugar cane are presented because one is 12°'month sugzar cane
planted on landlihat wés nét being.éropped in the period studied and
the second 12 mohth sugar.cane is cane that was plahtedon land that
had been harvested in the same year; Conééquently,'this area should
not be added to the land area of the farm, because it is already ac-
counted for in the arealharvested;from.third or fourth cut cane.

 Sugar cane is'aJlabof'iniéﬁSivéérép,'it'is estimated that a

total of 65.6 man/days are required for one hectare during 12 months
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for a rotation of three quarters of adult cane and one Quarter'of young
cane, a comion system in the state of Sao Paulo.35/ . -

‘The operator and his family provided most of the labor on the
fornecedores' farms. The operator!s labor was considered equivalent
to 12 months except in cases wherg the operator had another job, The
family labor, practiéallyall unpaid, constituted the major part of
the labor on all farms (except on farm A). The "hired" categorylistéd
in-Iable~1B includes both ﬁermanént labor and temporary labor hired |

dnring'the harvesting season,

TABIE 18, ~ IABOR FORCE OW SAMPLE FARNS
PIRACICABA REGION, 1966

Small Medium | Large Largé

Category B | Farms ~ Farms / Farms
(Average number of man months)

Operator and family = 16.00 30,50 10o 1L LL.80

Total 22,28 32.;9 | 90.57 53;13

g/ Includes an atypical 1arge farm, whlch by 1tself ships 12%
- of the cane milled (farm A). |

Scurce: Piracicaba survey, 1967,

| 35/ Uil, EAO, Coffee in Latin America - Productivity Problems and
Future . Prospects II Brazil, State of Sao Paulo (2 vols.), Mexico, 1960.
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Table 19 shows total production and yields for the crops'producedﬂ

in the farms surveyed.

TABLE 19, AVERAGE TOTAL PRODUCTION A.JD AVERAGE YIELDS OF
AGRICUITURAL RQDUCTS, 26 FARHS,
PIRACICABA REGION, 1966

it .

Agricultural © Small  ledium

Large Large
Products . Farms Farms &/ - Farms b/

Farms S

74

S

Total Production

~(Tons) |
Sugaf cane 330,00 662,08  2,807.00 1,620,17
Corn 0,75 3.k0 , . 13.15 11015
Rice 0.20 0. 36 10’-19 0!9)4
Beans 0,22 0.31 0,36 . 0,22
Ylelds of Main Agricultural Products
(Tonssﬁectare)
Sugar cane 37.00 L7.00 58.00 54.00
Corn, o : 0.80 0089 1078 1092
Beans | = : = o -
Rice . S 0051 g 00617 o Oohh - O.he

a/ In this category, one farm alsdﬁrddﬁced'O.TO-tons?ox brédm
corn and another farm produced 1.L40 tons of coffee._

b/ In this category, one farm also produced 5,000 boxes of orange

and another produced 1.28 tons of coffee. This category in-
- cludes an atypical large farm, which by itself ships about
12% of the cane milled (farm.A)

c/ In this category, one farm produced 1.28 tons of coffee,

Source: Piracicaba survey, 1967.
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Yields of beans are not presented because small areas were planted
and alsQ in most cases the beans werelproduced in association ﬁith other
crons. In these circumstances, it was.felt'that yields of beans as
calculatéd would not be significant.

Two of the most important factors-affécting_yields of sugar cane
are fertilization and cut combination. “The sugar cane yleld decreases
fast as successive cuts are perfbrmed in'thesame;field and although,
in general, fields are renewed after the third cﬁi, there were a few
farmers who fepdrﬁed having fields in the fourth and firth cuté.

In order to analyze the yieids of all crop$, § composite crop
yield iﬁdexIWas calculated. This was done since there were several
different types of associations and ih many cases one crop was culti-
vated by one group of farmers and not by anothef;:As in the case of
sugar cane, several factors affebt yields of these crops and associa-
tions; time of plantin,,, and fertilization-are.important factors af-
fecting_yields. “ |

Table 20 presents a #élatibnshipﬁbetwéen fértilization per héctare
cultivated and crop yiieldjs. The first class of farms in this table
(0-175 kg. offértilizer per hectare cuitivated)_héve.lcw sugar cane
yields and low crbp yield index. The chief reaébné for these low
yields are linked to low levels of fertilization; hiqh:percentage of
old cane as shown by the low proportion of total'ﬁarvested area in
first and second cuts, and probaﬁly by a more iﬁtqnsive use of crops
in association (the fact that the diversity index for those farms are
the highest is a gqod indicatioﬁ that a large number of crop associa-

tions areplantéd”dn thesé farms),

St s L T
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The intermediary group (176-3L9 kg. of fertilizer per hectare
cultivated) have the higzhest crop yleld 1ndex and the second hlghesn
sugar cane yield. ThlS is probably'a result of a greater use of
fert1llzer, a larger proportlon of first and second cut cene, and
probably a lower degree of crop assoclation-as 1ndicated by the sone-
what lower diversity 1ndex. | ¢ |

.The third group (356‘ kg."offfertilizer per hectare: of cultivated
land and over) had the highest sugar cane yleld Thls hlghsr yleld
however, is not proportional to the 1ncrease in fErtllxzatlon, and is
probably a result of the low proportlon of flrst and second cut sugar
cane. The crop yield index of this group is a llttle lower than the
previous group, which is probably a consequenoe.of the fact thet sugar
cane ylelds influence comparatlvely'more the outcome of the Crop yield

index»ln thls group as it is indicated by its very'low dlversity 1ndex.

Measures‘of Income

Five measures of income were calculated for the farms 1n the sample.'

Sales of agricultural and animal products and miscellsneous 1ncomes
from such things as work off of the ierm, mschlnezy rent and sales of
equipment, are receipts.‘ Cash-expenses includelthe purchases of 1nputs
that will bepoonsumed inrthe crop year and expenditures for such things
as bulldines, vehicles, and equipment that Ulll be used for more than
one year also enter in the calculation of the net 1ncome, although they
are considered new 1nvestments.'_Table 21 presents the expenses and

receipts for the farms in the sample for the'period stndied.




AVERAGE CASH EXPENSES AND RECEIPTS

56

3LE 21.
SANTA CRUZ MILL FORNECEDORES FARMS
PIRACICABA REGION, SAO PAULO, BRAZIL 1966

i 4 i Small Medium Large Large
sgilieation Farms Farms Farms a/ ‘Farms
rational . (werg) N u
cpenses 1,053.60 _3,295 70 | "11,58&.60 5,502.30
v Investments 29.00 2,&72.30» 5,603,40 6,554.00

 Totel 1,082.60 5,768.00 17,188.00 12,056.30

»icultural ' | . e o
duct Sales 2,099.40 5,514.00 21,906.30 12,489,00
ima.l
duct Sales 90.00 143.50 - -
imal Sales 145.60 61.50 353.50 412,50
scellaneous -
leceipts 431.40 2,038.00 4,308.70 5,026.80

Total 2,766.40 - 7,757.00 26,568.50 17,928.30

af ‘Includes an atyplcal large farm, which by itself ships about

A of the cane milled (farm A).

 Source: Piracicaba Survey,‘l967.



The measures to be reviewed are summarized in Table 22. The
meanings of the terms follow: |
TABIE 22, MEASURES OF THCOIE FOR AVERAGE FARIS
| PIRACICABA REGION, 1966 fn
Small MEdium ' Largea/ Lérge
Category Farms Farms Farms< Farms
(NCr.$)
Net income - 1,684.00 1,989.00 9,381,00  5,872.00
Farm income 924,00 1,999.00  6,806.50 = 3,739.00
Labor income 266,00 211,00 1,122,00 = 134.00
Labor earnings 98L.50  1,7L0.00 3,553.00  1,992.00
Rate of return on
Capital (70) 0.0 006 5.7 5.8

a/ Includes an atypical large farm, which: by 1tself shxps 12%
of the cane milled (farm.A)

Source: Plracicaba survey, 1967.

yet Income '

Is defined as cash receipts minus cash expenses.

Farm Income

Is defined as net incomeé minus the value of unpaid family labor
plus or minus changes in value of the farm assets.. This measure is
intended to evaluate the income originated from the farmas a business

enterprise and takes into consideration the value of family labor and
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the value of any accumulation or depletion of capital assets.

Labor Income

| Is defined as the farm income minus a 6 percent interest charge-on
the capital asseté. This méasure iﬁtends to reflect the income earned
by the farmer as laborer and entrepreneur, and not as an owner of prdé

ductive resources.,

Labor Earnings

Is defined as labor income plus the privileges_provided by the farm
to the operatort!s family, ﬁhich includeéfthe:valué of rent that would
have to be paid.for eqﬁivalent housing plué all'thefbodiﬁems prOVided
by the farm, On the aﬁérage the valu.e of the operator's'family_ pr_a'.vileges
amoﬁnted to NCr.$ 716.00 for the small farms, NCr;$ 1,561.92 for thé

medium farms, and NCr.$ 2,483.57 for the large farm.

Return on Capital

Is defined as farm income minus a value equivalent to the operator's
wage. Since there arepractically no hired'managers in the area (except
for mill plantations-ﬁhere.oﬁe dr-ﬁéfe féfemén.iébommon),-it becomes
sqmewhat difficult to establish a”meaningful.wage for the operator,“

To overcdme this prdblem, thélopefétor's_wage_was determined on a_éome-
what arbitrary basis. The criteria used was to allow Qperators_on small
farms an annual wage equivalent to approximately the minimumlwége for
the region which was NCr.$ 912.00 in the year studied. The reason for
this choice was that on the average the operators of the small farms
could at least find alternative employment as a regular worker on the

mill!s plantation and receive the minimum wage. For the medium farm
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category, a wage equivalent to two minimum wages which was NCr.$l,82&.OO |

was established since these farmers probably could findemploymeht'as
foremen and this was roughly the wages they would earn., TFor the 0pératdr
of the large farms a wagze equivalent to three times the minimum wage
was established.

The rate of return on capital was calculated using these figures
and average inventory values; this measure of farm profitability is in-

tended to provide a yardstick for the efficiency of capital use,

Factors Affecting Incomes
A number of factors affect the outcome of thefmeasures of income.,

The results of the income measures presented in Table 22 can be ex-

plained by factors other than the size of the quotas which is the factor

determining the classification of Table 22.

Among the several factors affecting farm income, there is a diract

relationship between.higher_cfbp yvields and greater farm income, (Table 23)

TABIE 23,  REIATIONSHIP BETWEEN CROP YIELD INDEX AD
SR FARI{ INCOME, 38 SUGAR CANE FARMS,
- PIRACICABA REGION, SAO PAULO, BRAZIL, 1966

Interval | Number Average | Farm

(Crop Yield of | Crop Yield - Income

Index) Observations Index (lNCr.$)
0-~-179 EU R 69 N 1,504
80 -119 8 100 2,109

120 + | 6 157 3,302

Source: Piracicaba survey, 1967.
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Another factor which affects farm income is the prépbrtion of
cultiﬁéted land planted to cane. As fheproportion of cultivated lahd
olanted to cane increases so does farm income. This is a consequence
o f the‘fact that almost the only.crop:that can be considered a commer=-
cial enterprise is sugar cane, and thé other crops are for the most
vart éubsistence crops; their va;ue, COnéequently,‘does not appear in
Ehe calculation of férm iﬁcome. Tablé 2l shows the relationship between

the proportion of cultivated land planted to cane and farm income.

'ABIE 2L, REIATIONSHIP BETWEEN BROPORTION OF CULTIVATED
' IAND PLANTED TO CANE AWD F4Ri{ INCOME, 38 SUGAR CAE
FARMS, PIRACICABA REGION, SAO PAULO, BRAZIL, 1966

Interval | '
(Proportion of Proportion of Number of Farm
Cultivated Number - Cultivated Hectares Income
Land Planted of Land Planted  Planted (NCr.$)
to Cane) Observations to Cane to Cane
0400 = 0.79 . 11 . 0.70 21,0  1,ké0
0.80 -0.89 - 9 - 0.83 29,8 3,070
0,90 -~ 1,00 18 0.9 21 1,926

Source: Piracicaba survey, 1967.

As the value of farm capital incfeases,_so does farm income as can
be seen in Table 25. However, in this case,ﬁthe increases in income are
not proportidnél to the iﬁgrease in capital;there are associated
variations in tﬁe area planted tb cané. As fable-ZS shows, the average

capital doubles from the first category (intefval 0-19,761) to the
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second category (interval 19,762-36,599), but the farm income increases

only about 37 percent. Whst occurs is that the number of hectares . o

planted to cane'incfeased only by three'hectares on the average.
Evidentiy, the second category has a much larger capitai which is
represehted primarily by land, which is not being intensively utilized
probably because of restricﬁions impbséd ﬁy-the quota and because of
the unwillingness of farﬁers fo prodﬁce:crops other than cane.

The somewhat unusual behavior of labér income as expressed in
Table 22 can be explained'by a relationship between the ratio of |
cultivated land'to total land area. Table 26 presents the results of :
this relationship. | "

The faci that labor income increases as the ratio bf cultivated
land to total land area increases brings out an important aspect of the
sugar ecﬁnomy in the region. Due to the fact that the production of-

sugar cane is controlled by a quota system and due to the appafent S

reluctance of farmers to produce other crops, probably in part because 1

of the uncertainty of satisfactory prices?(a factor that is guaranteed

for sugar cane), farmers appear to prefer having their land in natural

pasture, carrying a few animals, making practically no commercial i

use of this land. In calculating labor income, a 6 percen£ interest
rate was charged against the vélue of farm capital.- Even this rela-
tively low intenasﬁ rate when chafged against land that is not in
broduction greatly reduces the labor income.

The fact that farmers do not put this land into production may

not be an irrational economic decision because the only crop that

guarantees-himTa'positive return-issugar-cane._Keeping this valuable S Iy |

capital asset'idle‘may be vieﬁédbynthe farmer as a gafe protection




S m
- NO
*J96T €KoAIns eqeOTORITY 399amog
€02 WS 60 20 9 - 00T - &g
6€8 oz'z 88°0 0g"0 ST om - s
SOTéT - €°2 08°0 90 -l M -0
auoouy P9}SOAdBRY SuB)  @UB) 0% PIJUERTJ BeIy TB30] 03  SUOTEBAJISSQQ (831y 1230 03 |
J0GET axejooy Iad DUST POJBATITN) pue] PajeAT4TN) . JO .,  Dpu®] PojeAI3I
‘ J0GE] Jo wigaodoay Jo o1jey o aeqump- - JO OT3®Y)
| adeasAy ) u : ‘ " TeAgajuy

AoZT ‘areowuaa farrny s AYE SHATOAMT WOHUATAIIT T S ertrtr T Farue AIANC A § mrImaneT AT et e




6L
against inflation. This security against inflation endthe risks
involved in the production of other crops may lead the farmer to de-
cide to leave the land idle, and this may not be an irrational economic

decision given the circumstances in Brazil today.

Summagg*”

This chapter reports on an analy51s of the avallablllty and use
of resources on sugar cane ferme. A sample of 26 farms was used and
this sample was divided'in;threecategorlee: small, medium and large
farms. Ohe of.the farms in the sample was an atyﬁicaiky large farm
which made lt necessary'te divide the 1arge farms category 1nto two
categorlee, one 1nclud1np thle farm and the other not 1nclud1ng this
farm, This large farm is referred to as farm A, | -

The average area of the farms varied from'18;lxhecteres for the
small farm cetegcry 5o 4.6 hectares for'the'1arge ferm‘category (or
109.,0 hectares i? farm A is 1ncluded), and the average 31ze of'the
medium farm category is 35.6 hectares.-' “

| Bor each of the groups, over 50 percent of the land was cropped |
and about 30 percent was pasture land, althoufh on almost all farms
11vestock.was an unimportant enterprlee except for'workstock.

Vo speclallzed machlnery for sugar cane was reported- but trucks
and tractors are 1mportant 1tems, except in the small farm group.

 For all groups, sugar cane occﬁpiee well over 50 percent of the
crop land, and corn is the second most important crop; but on no farm
can it be considered a cash Crop. Rice and beans are comsion crops on
practicaliy all farms, but are primarily subsistence crops and sales

of these products are incidental. The labor force is largely made up
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by the operator and 7family, although during the harvesting of-sugar
cane, a few laborers are hired; an exception was farm A which-had ovér
90 percent of its labor provided by hired laborers.
| Sugar cane yields of 37 tons cef hcctare wcre reported for the
small farms, L7 tons for the median fhrm category and 58 tons for the
large farms., Thls-varlation cculd be explalncd by the use of fertllizer
and by the‘combinatlons oL sugar cane cuts, The 1arger the percentage
of old cane the lower the yleld -

Farm income varled from.NCr>92h for the small farm category to
NCr$1,999 for the medlum ‘Pail, BAREBEOTT and NCr$3 739 for the large
farm category;_or HCr$6,806.if farm.A is included

Factors such as average crop yield lndex have a deflnite influence
on farm income; the higher the crop yield index, the higher the farm
income. Another factor that influences farm income is the;§50por£icn
of cultivated land.planted to cane, once again thelllgher thls pro=~
portion the hlgher the farm income, Wthh is nrobably a consequence
of the fact that the only commercial crop is sugar cane and the other
crops are for the most part sub51stence crops, thair value not appearlng
in the calculatlon of farm income,

- Another factor that affects fcfm icccmc is thcyalﬁé of fccm assets;

although the increase in income is nct\proporticnallco the increase in
capital, the reason being the existence of associcted variations in

the area planted to cane, P ,
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 POTEATIAL INCOME FROM DIVERSIFIED EﬂRMiNG

Introductiohx-

In this chapter an anéljsis’of ﬁhe boﬁential income from diver-
sified farming will.be made.. The purpdsé of this'apalysis is tolfind
out how income of farmers in;the région banbéiinbreasea‘thrdugh én
increase ihthe pfqdﬁction of food crops and also to analyze the com-
petition between sugar cane and the other Crops.

This analysis will be done by partial budgeting, and.will‘rely'on
information from the "Divisao de Economia Rural" for prices of inputs,
outputs, input requirements and, also, on the agronomic information 
released by the Instituto Agronomico de Campinas.

In addition to sugar cane, three other crops will be cénsidered;
corn, rice, and beans. These three crops are grown by most farmers in
the region although not on-acommercial scéle.

A large arréy of information about these crops is available, and
based on this information, alternative systems of farming will be

analyzed. A few comments about this information follow,

Prices

fhe prices used for corn, rice, and beans are the estimated
average prices for 1966. Sincefin‘ali plans it is assumed‘that the
farmers will nﬁt-store their products,_but seil them in the ﬁohths

immediately following harvest, the avérage price'ié corrected for,

66
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seasonal variation,

Prices for inputs are the prices spﬁplied by the Divisao de
fconomia Rural. These prices are published monthly, and for the
surposes of the analysis the middle year prices were ﬁsed.

It is also assumed that the relative prices of the four crops
seing considered (sugar cane, corn, ricé, and beans) will be about
the same as they were in 1966, This consideration is based on the
bservation that for at 1éast the last ten years this relationship

125 been fairly constant (see Graph).

QrOp Yields

Sugar Cane. OSugar cane enters in all plans and a standard yield -

»f 55 tons per hectare is considered. This yield is about -the same
1s the state average yield; however, in the sample being sfudied,
rields vary from as low as 26 tons per hectare to as high as 70;tons
éer_hectare. This variation is linked with the use of fertilizer and
vith combinations of cuts, A-largeﬁnumber of ekperiments have shown
that with the right fertilization,and cut combination a 55 tons yield
is easily obtainable. | |

Corn. A yield of b tons per hectare is c&nsidered for all plans
and although this yield is about double the state average a number of

reasons indicate that this yield should be relatively easy_to'obtain.

36/ For the 1966 average prlces seec: Divisao de Economia Rural:
'Precos tinimos para a Safra 1966/67," Agricultura em Sao Paulo, Ano
XI1I, No. 5/6, May-June 1966, D.P.V. Secretaria da Agricultura do
sstado de Sao Paulo, For seasonal variation indices see: Pereira,
[.F. et al., "Variacao Estacional de Precos Agricolas no Estado de
Sao Paulo, " _grlcultura em Sao Paulo, Ano X, No. L, April 1963, D.P.V,
Secretaria de Agricultura do Estado de Sao Paulo,
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It is not uncommon to find farmers producing corn on azcommercial basis
with yields as high as three tons per hectare in the state of Sao Paulo.
A large number of experiments carried on for several years in the Insti-
tuto Agronomico de Campinas have shown that using the right féftiliza—
tion and the right plant density, yields as hi-h as L.6 tons per hectare
may be obtained using the variety of‘co?nknown'as "Azteca," and even
higher yields are obtained with hybrid material. Furthermore, the
agronomists of the state agricultural departmént claim that few regions
of the world have as good condltlons for ngW1ng corn as the ones found
in the state of Sao Paulo.

Rice. A yield equal tdl.éltons of rice was used,'jThis vield is
about 0.6 tons higher than the average state yield, butfresults.of
experiments show that it is possible to obtain this yield. However,
rice requires certain ecological conditions not found in the state of
Sao Paulo and its production has been discouraged by the agricultural
department except in a few regions where the ecological conditions
are betier than average and where irrigation facilities are available,
The major problem with rice inutheAState of éaoﬁPaulo is the fact
that over 70 percent of all rice in the state is produced in the uplands
with no irrigation, which makes the‘crop extremely dependent upon a
favorable dlstrlbution of rain, this results in hlgh year to year
variations in ylelds. Under such clrcumstances, the production of
rice becomes rlsky and prdbably 1t 1s a crop that should be avoided
in the reglon being studled In any case, 1t is 1nc1uded in one plah
fbr the farms belng analyzed mainly because 1t is the purpose of
this study to analyze the potentlal competitive p031t10n of bas;c B |

food crops.
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Beans. A yield of one ton per hectare is considered in gli'
plans, which is about twice as high as the state average. The low
state average, howevar, is probably a coﬁsequence of the peculiar
conditions surrounding the production of beans in Brazil., The country
is the largest producer of edible beans in the world,rbut beans in
Brazil have been traditionally'an‘unimpdrtaht crop in the farm unit,.
fost of the beans are produced by sharecroppers or farm laborers in
between the rows of c§ffee and sugar cane, and prgctically none are‘
oroduced on a commercial scale. ;

Experimental results have shoun that yields over one ton per:
hectaré_for vet seéson beans using the right fertilization and.good
varieties are relatively easy to obtain., A word of caution, however,a
is necessaﬁy. It is becoming more and more evident that when beans
are produced on a commercial basis, yeér after year, some kinds of-
diseases will appear creating unexpected difficulties. Since farmers
in the Piracicaba region.have had practically no experience with the
production of beéns on a commercial scale, the'plans that include beans

in 2 relatively large scale should be viewed with some caution,

The Farms

In order to make the analysis of the alternative plans, three
fbrﬁecedores' farms were selected and-foﬁr aiﬁefnatife ?lans were
analyzed for each of the three.

The farms are'fepréséntative of.the three ﬁodélélasses-fOUhd in

the sample frequency'distributiOnof'fanm size. The smallest of the

three farms has an area of 21,90 hectares; the éecond‘largest)fanm of

the three has an aréa:pf‘hB.hO hedta}es;‘and the largéstfafm has an

area of 82,49 hectares.
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The smallest of the three farms chosen for the analysis will be
called farm X. The operator of farm X does not have a tractor,‘but_
his land is prepared by machinery which he hires. He does, however,
have a truck which he uses to haul his cane and that of his neighaors,
the custom work providing him with off-farm income which will be main-
tained for all four plans for this farm,

The median size farm will be called farm Y. The operator of farm
Y does not have atractor:ahd-prépéféﬁ-hiéwlandwith animals. In the
four alternative plans it will be supposed that the oée?ator will have
his land preparedby machinéry wﬁich he will hife.This.will_allow a
small reduction in the number of his workstock, which will méke posQ
sible some reduction in the pasture land of the actual plan,“increasing
the crop area of farm Y. S

This farm also has 2.42 hectares of woodland which will be main-
tained the same in all four plans since this land is inadequate for
agriculturalluse._,The 6pepator of farme has a t;uck_which he uses to
haul his cane and he also_haﬁls ?ane fof'hiS'neighbqrs, which provides
him with off-farm income. This off-farm income'wii; be;maintained in
all four plans, The farmer also hasaclargeamount_of family labor,
part qf which is employed off the farm part of théyear providing
additional non-farm incomq.which is also maintained in the alternative
plans, | ”

The largest farm will be called férm Z. The Operaﬁor of this farm
has a truck and tractor and consequently all of:his cropland 1s pre-
pared by machinery, This farm has 11 heqtarés of pasture and 6 hectares

of woodland. In the alternative plans all the woodland will be put into
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crops as well'as half of the pasture land. This is poesiﬁle because
all of this land is suitable for cropping.
. The reduction of pasture land by half implies an equivalent re-
duction in the number of 1ivestock which Will reduce the value of the-
capital aseets and censequently ﬁhé valde of interest on average

capital from NCr.$ 5 2h2 80 to NCr.$ 2 188.00.-

The‘Alpernative Plans.-

The first plan is called Improved Cane plus Corn, and it is basic-
ally a sugar cane plan., In this plan, the area planted to cane in
the original'perlod (1966) is maintalned but the rotation among planted
cane, first, second and third cut cane is changed to one fourth planted
cane, one fourth first.cut cane, one fburth second cut cane and one
fourth thlrd cut cane., With this cut comblnatlon and adequate fertll—
ization the 55 tons yield should be ea811y'obta1ned The remalnlng crop
area is planted to corn. |

The second plan is called Half Cane Area plus Corn and Rice; as
the name indlcates, the area planted to cane is xeduced by half of'what
1t was in the origlnal plan (1966) and ‘the remainlng crop area is
distributed between rice, approxzmately one third, and to corn, approxx-
mately two thirds.

" The thlrd plan is called Half Cane Area plue Corn and Beans, and
it is similar to the second plan, except that 1nstead of rice beans
are planted | | | |

The fourth plan is called Half Cane Area plus Corn; in thls plan
the area planted to cane is reduced by half of what it was in the

original (1966) plan and the remaining crop area is planted all to corn,
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37/

For the crops considered, the basic information is:=
Sugar Cane
Yield: 55 ton/ha. (of area harvested; being 1/3 first
| cut, 1/3 second cut and 1/3 third
| 38/ | ¢ cut)
Prices:= NCr,3 10.,007/ton

NCr.$ 8.565/ton

Labor Re- New Cane (not including harvest): 21 man day/ha.

quirements:
2nd Cut Cane (not including harvest): 11 man
- day/ha.
3rd Cut Cane (not including harvest): 9 man
day/ha,
Harvest: 1 man day harvests 1.5 tons of non-burned cane

or 1 man day harvests 2.25 tons of burned cane

37/ Prices and labor requlrements for the crops considered were ob-
tained at the Divisao de Economia Rural, Information on yields of the
crops were obtained from the following publications:

a) for cane: Zink, Frederico, "A Cultura da Cana de Acucar,"

Boletin Tecnico~-DPA-No., 3, Secretaria da Agricultura.

b} for rice: Miranda, Hilario da Silva and Derly ‘"fachado de Souza,
Instrucoes Para a Cultura do Arroz (mimeo) Instltuto Agronomlco, Campinas
c) for corn: Wiranda Luiz Gomes de - “Hlbridos e Varledades,"

Bragantia, Instituto Agronomlco Campinas S,P.

d) for beans: Mascarenbas, H,A.A,, et al., "Influencia das Formas
de fertilizantes Nitrogenados e suas Epocas de Aplicacao na Cultura do
Feigao," Bragantia, vol. 25, eptember 1966,

38/ The prices of sugar cane are determined every'year prior to the
beginning of the milling season. For 1966 the prices are those shown
above, and the reason for their having two prices is that there are two
kinds of sugar produced. The higher price is for the cane that will

be used for production of white centrifugal sugar for domestic consumption,

The lower price is for cane that will be used for the production of

the export type sugar (Demerara). The fornecedores were paid the higher
prlce for approximately 76 percent of their cane and received the lower
price for the rest. The reason for this percentage distribution is

the fact that for the region being studied the mills received a pro-
duction quota in which 2} percent of the total is export sugar and 76
percent is sugar for the domestic market,




Corn
Yield: 41.00 tons/ha.
Price: NCr.$ 69.31/ton
Labor Re~ 17,50 man:day/ha.l
quirements:

Rice

Yield: 1.6 toh/ha. o
Price: NCr.$172.76/teﬁ '
Labor Re- 48,00 man day/ha,
quirementss:

- Beans |
Yield: - 1.0 fon/ha.
Price: | NCr.$ Lh16,98/ton
Labor Re- 30.00 man day/ha.
quirements:

‘In the following pages the actual agricultural plan as well as

the four alternstive plans will be presented for each of the three

T

modal farms. Each one of the. plans Wlll be presented in a tabular T

format followed by a simpllfled budget.  -'
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Present and Alterhative Agricﬁifural Plan

For Farm X
TABIE 27._ PRESENT AGRICULTURAL PIAN - F4RM X
o PIRACICABA REGION, 1966
(Tons) |
| ~ Total Crop Utilization
Crop ‘ Hectares Production Seed TFeed Consumption Sale
Cane _
Planted L.8L
lst cut 3.60
2nd cut 3,00
3rd cut 7.80 | a
Total 19.24 630.00 24,00 10.00 568,00
Rice - 1.21 0078 0.78
Cane & beans 0.60 0.2l 0.24
Cane & corn®  2.2) 3.00 2.0 0,90
Pasture 1,21
Farmstead 24
Total 21,90

a/ 28 tons of sugar cane were discounted. It is a common practice
for mills to discount about 3 percent from the gross volume sold for un-
burned cane and up to 15 percent for burned cane,

b/ Cane and beans and cane and corn are associated crops and the
area should not be added to the total area.

Source: Piracicaba survey, 1967,

Receipts, expenses and income are summarized below:

Receipts: | HCr.3
Sugar Cane Sales 5,186,00
11iscellaneous income 3,920, Oui/

Total | | 9,L06.00
Operational Expenses 5,071.00
New Investment ~ 5,500.00

Total 10,571.00
Change in Inventory + U4,049.00
Farm Family Income 2,88L.00

g/ Miscellaneous income is: NCr.$ 120,00 from the sale of one animal'
NCr.$ 2,600,00 from hauling cane for other farmers; and, NCr.$l,200 00

from the sale of a used truck,
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TABLE 28,  IMPROVED CAHE PIUS COR{ (FIRST PIAN)
- FARM X PIRACICABA REGION,'1966'
: (Tons)

, | Total : Crop Utilization -
Crops Hectares Production Seed Jeed Consumption Sale
Cane | | |

Planted 475

1st Cut L.75

2nd Cut 'Le75

3rd Cut L4.75

Total 19,00  783.75  19.00 725,758/
Cane & Beans 1,00 0,50 o 0.50 -
Corn 1.45 5.80 2,10 3.70
Pasture 1,21
Fhrmstead 0.2l

Total

21.90

g/ 39 tons were discounted.

Recelpts, expenses and income are summarized below:

Receipts

- Sugar Cane Sales

Corn Sales

- Miscellaneous Income

Total

Operational Expenses

New Investment

Change in Inventory
Farm Family Income

Total

Ner.$

7,011,00

256.00

3,920,00

11,187.00
5,796.00
5,500,00

11,296,00

3,940.00




TABIE 29,

7

' HALF CaNE AREA PLUS CORN AMD RICE

(SECOND PLAN) FARM X PIRACICABA REGION, 1966
(Tons)

: - Total - . = Crop Uéilization -
Crop Hectares Production Seed  Feed Consumption  Sale
Cane

Planted 2637

1st Cut 203?

2nd Cut 2.37

3rd Cut 2317 |

Total .18 39100  9.00 362,502/

Rice 3.65 5.80 . 0.70 5,10
Corn 1.32 29.20 2.10 27.10
Cane & Beans 1,00 0.50 0.50
Pasture 1.21
Farmstead 0.24

Total 21.90

g/-19.50 tons were discounted,

Receipts, expenses and income are summarized below:

Receipts

Sugar Cane Sales
Corn Sales

Rice Sales

Miscellaneous Income

Total

Operational.Expenses

New Investment

Change in Tnventory

Total

Farm Family Income

NCI‘.$ | -_
3,702.00

861,00

3,900,00

10,361,00

S, 629000
5,500.00

11,129,00

+l4,049,00

3,281,00
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ABIE 30,  HALF CANE AREA PIUS CORN AND BEANS
g * (THIRD PLAN) FARI X. PIRACICABA REGTON, 1966 *

(Tons)

st vt
st

-
e

i W e e e e i 4__"'.::“
EZON T e YT M, jo - Total - Crop Utilization =
r'op Hectares Production Seed Ebed Gonsumptlon Sale

Jéne' | s g

18tCut 2037 '

2nd Cut 237
3rd Cut 2437 o .

Total 9.8 391,00 9,00 362,502/
eans 3;65 | "3;65 Cur o 0,65 3.00 |
e - 732 29.20 2,10 27.10
asture 1,21 et |
Jarmstead 0.2

Total 21,90

a/ 19.50 tons were'discounted
Recelpts, expenses and income are summarized belows:

Receipts  Ner$
~ Sugar Cane Sales 3,?02o00 ‘
Corn Sales = = - . 1,878.00
Beans Sale = L 1.251. :
Miscellaneous Income e 3,920 00
Total | - 10, 751. |

Operational Expenses _: . 4 5,650._=.*'-

New Investment . 5,500,00
Total . - 11,150.00

Change in Inventory -+ L,ol9.00

Farm Family Income L 3,650.00




TABLE 0. = HAILF CANE AREA PLUS CORil (FOURTH PLAN)
Y ~ FARM X PIRACICABA REGION, 1966

(Tons)
|  Total . _ Crop Utilization
Crops Hectares Production - Seed Feed Consumption  Sale
Cane | |
Planted 2.37
lst Cut 2.37
2nd Cut 2.37
3rd Cut 2037
Total 9.8 391,00 - 9.00 o 362,502
Cane & Beans - = 1,00 0,50 o '0.50;1
Pasture 1,21
Farmstead ‘ 0.2
Tctal _ 21090

a/ 19.50 tons were discounted.

Receipts, expenses and income are summzrized below:

Receipts | . NCr.$
Sugar Cane Sales - 3,702,00
Corn Sales 2,896,00
Miscellaneous Income . .3,996,00

Total . 10,594.00
Operational Expenses | 5,6143.00
New Investment 5,500,00

- Change in Inventory .+ Lh,0h9.00

Ferm Family Income . .- - 3,500.00
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Discussion

resent Plan (farm X)

‘In the actual plan the total labor force utilized was estimated at
bout @B man-months. From this total the operator and family provided

i and the other four were hired labor,

irst Plan (Farm X)

The total labor requirements are 31 man-months, Of this total =
he operator and family will provide 24 man-months as in the actual
lan and 7 man-months will be hired. The farmer will continue to haul
ane for his neighbors. |

Farm family income is increased by almost 504 over the valué of
‘arm income in the original plan. This plaﬁ, however, is basically
i sdgar canéplan with a more rational productiqn of Sugar cane pro-
osed, and although gorn;sales aréhow conéribuﬁinghtq the total iné i
ome, no concluéions can be derived about the competitiﬁe position
Sf co?ﬁ in-relation-to sugar cane. An intefesting point to note,
lovever, is that this farmer.would be producing aboﬁt 100-tons more
;ﬁgaf cane than he Was originally producing; with the new plan he not

nly can produce more cane,but he can also produce corn as a cash crop.

econd Plan (Farm X)

As is clear, farm family income is reduced to a 1owef level. An
ncrease in the production of corn and rice cannot compensate for the
eduction of sugar cane plantings to one haif. It becomes clear that
hese crops cannot compete with sugar cane, at least given the assumptions

ind enterprise combinations presented in the second plan.
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In this plan there is a reduction in the total labor requirement
primarily csused by a reduction in the labor requirement for cane

harvesting. The total labor requiremeht-is 27 man-months,

Third Plan (Farm X)

The total labor requirement for this plan is 25 man-months; the
family will provide 2L man-mbnths_and:one_maneﬁdnth_wili be hired.

The farm family income is higher than the one in the second plan.
This indicates that'beéns have a better competitive position when com-
pared with rice. Farm income, however, is still somewhat lower than
the income of the first agricultural plan whefe only cane and corn

wvere considered.,

Fourth Plan (Farm X)

' The total labor requirement for this plan is 23 man-months which
allows énother man-month of work off the farm, increasing miscellaneous
incoﬁe. Farm income, hqwever, is also reduced slightly from that of
the third plan which indicates beans have a better competitive position

compared with corn,
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Present and Alternative Plansafor Farm Y

PRESENT AGRICUITURAL PILAN - FARM Y

TABLE L1, _
PTRACICABA REGION, 1966
(Tons)
Total Crop Utilization
Crops Hectares Production Seed Feed Consumption  Sale
Cane ERR
Planted 6.60 "
1st Cut 3460
2nd Cut 10.80
3rd Cut 6.60 o -
Total 27.60 557.00 20,00 . 520,00a/
Corn 7.26 6.00 3.60 2.0
Cane & Beans 0.60 0,30 | 0.30
Pasture 9068 |
Farmstead 1.21
Woodland - 2.42
Total LU8.Lo
a/ 17 tons were discounted.

Source: Piracicaba survey, 1967.

Receipts, expenses and incomes are summarized below:

Receipts | NCr.$
Sugar Cane Sales | 4,277.00
Miscellaneous L;,000,002/
- Total 8,277.00

Operational Expenses 3,451.00

- Total N 3,451.00

Change in Inventory - 107.00

Farm Family Income l4, 719,00

a/ Work off the farm plus truck service.
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- IMPROVED CAUE PLUS CORW (FIRST PLAIN)

TABLE L2,
| FARM Y PIRACICABA REGION, 1966
(Tons)

N ~ Total Crop Utilization - _
Crops Hectares Production Seed Feed Consumption  Sale
Cane | |

Planted 6.90

1st Cut 6.90

2nd Cut 6,90

3rd Cut 6.90

Total ._27.50 1,138;00 ZB.CO 1,050.003/

Corn 10.9h | 53;76 | 3.60 2;h0 37.76
Cane & Beans 1,00 0,30 0430
Pasture 6.00 | N
Farmstead 1.21
Woodland - 2.h2

Total ,-IB .’40

a/ €0 tons were discounted. == =

Source: Piracicaba survey, 1967.

Receipts, expenses and income are summarized below:

Receipts

Sugar Cane Sales
Corn Sales

Miscellaneous Income

" Total

Operatibnal Expenses

Total

Changein Inventory

Form Family Income

NCr.$
10,14L.00
2,617.00
4,000.00
16,761.00
7,682.00
7,662.00
- 107 .00

8,972;00
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TABLE 43, - HALF CAWE AREA PLUS CORN A«D RICE .

(SECOND PLAH) FARM Y, PIRACICABA REGIOI, 1966
(Tons) | '
Total ~  __ Crop Utilization
Crops Hectares Production Seed Feed Consumption Sale_
Cane | o
Planted 3.L5
lst Cut 3.45
2nd Cut 3.L45
3rd Cut 3.45 | o 8/
Total 13.80 569,00  14.00 527,00~
Rice 8.7!4 13098 : 0.60 13.38
Corn 16,00 6l;.00 3.60 2,40 58,00
Cane & Beans 1.00 0.30 0.30
Pasture 6,00
Farmstead 1.21
Woodland 2.42

- a/ 28,00 tons were discounted.
Source: Piracicaba_spryey,1967,

Receipts, expenses are summarized below:

Redeipts - | NCr.$
Sugar Cane Sales 5,092.00
Corn Sales ﬂ 4,020.00
Rice Sales | 2,312.00
Miscellaneous | l;, 000,00

Total . ‘ 15,424.00 -
Operatioﬁal Expenses 7,925.00
Total | 75,925.00

Change in Inventory - = 107.00

Farm Family Income 7,392.00
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TABLE Lh, HALF-CANE AREA PLUS CORN AND BEANS
(THIRD PLAN) #ARY Y PIRACICABA REGION, 1966
(Tons)
. Tetal Crop Utilization |

Crop Hectares Production. . Seed Feed Consumption Sale
Cane |

Planted . 301‘5

1lst Cut 30,45

2nd Cut 3.45 ‘

3rd Cut 30}45' . ' _ a/

Total 13080 569000 1‘-1.0'0 527 .00-

Beans 8;7’4 | 8076 0.36 8»&0
Corn 16.00 6l4.00 3.60  2.40 58.00
Pasture 6.00
Farmstead 1.21
Woodland 2.142

Total 48.40

a/ 28,00 tors were discounted.,

Source: Piracicabasurvey;'l967.

Receipts, expenses and income are summarized below:

Receipts .
Sugar Cane Sales
Corn Sales
Beans Sales
Hiscellaneous Income

Total

- Operational Expenses
Total
Change in Inventory

Farm Samily Income

NCr.$

5,092.00
1,020.00
3,503.00
}4,076.,00

116,691.00

Tao00s00
- 107.00

'8,680.00
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TABLE L5,  HALF CANK AREA PLUS CORN (FOURTH PLAN)
FARH Y PIRACICABA REGION, 1966

(Tons)
Total B Crop Utilization
Crops . Hectares Production Seed @ Feed Consumption Sale
Cane |
Plantued ‘ 3 .hS
1st Cut 3.45
2nd Cut 3 ohs _ \
3rd Cut 3.45 - : a/
Total 13.80 569.00  1h,00 527.00-
Corn o 2h.7h 98.96 3.60 240 92,9
Beans & Cane 1,00 0.30 ‘ 0.30
Pasture - 6.00
Farmstead 1.21
Woodland 2,42
 Total C18.ho

a/ 28,00 tons were discounted.

Source: Piracicaba survey, 1967,

‘Receipts, expenses and income are summarized below:

"Receipts
Sugar Cane Sales
Corn Sales

Miscellaneous Income

Total
- Operational Expenses
;Totai
Change in Inventory
Farm Family Income

NCI‘.$
5,092.00
&21413.00

li, 380,00
15,915,00
_:,77,950.00
_7,956.00

- 107.00

7,858.00
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Discussion

Present Plan (Farm Y)

This farﬁ is operated entirely by the farmer's family., It had a
total availability of labor of sk man-months.. It was estimated that
about Ll man-months worked in the farm and 10 man-months worked off the
farm.harvestlng and haullng cane for nelghbors. N

This relatlvely large amount of 1abor belng used for the amount of
cropping done in thls farm can be explalned by the fact that all the

land preparatlon is done by anlmals.

First Plan (Farm Y)

The total labor requirement for this plan is 50 man-months and the
family will provide Ll and 6 will be hired.

Farm family income is greatly increased in this plan relative to
the first plan and two factors explain this increase. First, the in-
crease in sugar cane yield doubles the production of cane with the

same crop area, and second, the introduction of corm as a cash crop.

Second Plan (Farm Y)

The total labor requirement for this plan is 51 man-months and the
family will provide Ll and 7 will be hired. |

Farm family income is reducéd considerably relative to the first
alternative plan, indicating that a reduction in cane area cannot be

compensated by an increase in the production of rice and corn.

Third Plan (Farm Y)

In this plan total labor requirements are reduced to 43 man-months,

this allows another man-month to work off the farm. Farm family income



in this planlis_increased by almost HCr.$ 1,300 compared to the second
plan, which again indicates the excellent competltlve positlon of

beans, at the relatlvely high 1966 prices.

Fourth Plan (Farm Y)

' Total labor requirement for thls plan is reduced to 39 man-months.

This will allow another five man-months to uork ofz the farm, Eerm
family income is reduced by almost NCr.$ 1,000,00 from that of the
third plan, once again indicating that beans have a better competitive

position than corn.

88
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‘Present and Alternative Agricultural Plans for Farm Z

TABE L6. PRESENT AGRICULTURAL PLAN - FARH Z
PIRACICABA REGION, 1966 '
(tens)
| Total = Crop Utilization ,

Crdps ‘ Hectares Production Seed Feed Consumption - Sale
Cane _ o

Planted 9,68

1st Cut 3.60

2nd Cut 29,40

3rd Cut 6.00

Lth Cut 3.60 a/

 Total 52,28 2,215.00  30.00 1,997.002
Corn 9.60 12,00 12,00
Rice 1.20 04,30 | 0.30
Pasture 11,00
Woodland 6.00
Reforested 1.20
Farmstead 1,01

Total 82,49

a/ 52.00 tons were not harvested and;anfédditional 136,00 tons
were discounted. -

Source: Piracicaba survey, 1967.

Receipts, expenses and income are summarized below:

Receipts  NCr.$
Sugar Cane Sales 17,555.00
Total 17,555.00
Operational Expenses | 8,696.OOV
Total | 8,696.00
Change in Inventory -1,210.,00

Farm Family Income - 17,649.00



TABIE 47, IMPROVED CAWE PIUS CORN (FIRST PLAN)
 FARM Z PIRACICABA REGION, 1966 -

90

(Tons)
. Total Crop Utilization

Crogs Hectares Production Seed Feed Consumption Sale
Cane

Planted 13.00

1st Cut 13.00

2nd Cut 13.00

3rd Cut 13.00 a/

Total 52,00 2,145.00  39.00 2,000, 70~

Corn 22,58 6,00
Pasture 5.50
Reforested 1.20
Férmstead | 1.21

Total 82.49

3/ 105.30 tons were discounted,
Source: Piracicaba survey, 1967.

Receipts, expenses and income are summarized belows:

Receipts _
Sugar Cane Sales
Corn Sales

Total

Qperational Expenses
Total
Change in Ihventony

Farm Pamily Income

NCr.$
19,329,00

5,84L.,00

25,173.00

16,205,00
16,205.00

7,758.00



TABIE L8, - HALF CANE AREA PIUS CORW AND RICE

(SECOND.PLAN).F&RM Z PIRACICABA REGION, 1966
| (Tons)
Total . Cron Utilization |
Crops Hectgres Productionr Seed Feed Consumption Sale -
Cane
Planted 6.50
1st Cut 6,50
ond Cut 6.50
Brd Cut 6.50i ' ) a/
Total 26.00 1,072.50  19.50 1,000.35~
Rice 16,19 25,90 | 0.4L8 25.42
Corn 32,39 129,56 6.00 123,56
Pasture 550 |
Reforested 1.20
Farmstead 1.21
Total 820)49

'E/ 52,65 tons were. discounted.
Source: Piracicaba survey, 1967.

Receipts, expenses and incomes are summarized below:

Receipts - HNCr.$
Sugar Cane Sales 9,600,000
Corn Sales 8,564.00
Rice Sales 4,392.00

Total 22,620.00

Operational Expenses 15,724.00
- Total 15,724.00

Change in Inventory «1,210,00

Farm Family Income 5,686.00
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TABIE L9 HALF CANE AREA PLUS CORW AND BEANS
(THIRD PLAN) FARM Z PIRACICABA REGIOCH, 1966
(Tons)
 Total ____ Crop Utilization
Crops Hectares Production Seed Feed Gonsumption Sale
Cane
Planted 6.50
1st Cut 6.50
2nd Cut 6.50
3rd Cut 6,50 a/
Total 26,00 1,072.50  19.50 ‘ 1,000,35
Beans 16,19 16.19 0449 16.00
Corn 32,39 129,56 6,00 123,56
Pasture 5.50
Reforested 1.20
Farmstead 1.21

Total 82.449

a/ 52,65 tons were discounted.
Source: Piracicaba survey, 1967..

Receipts, expenses and income are summarized belows:

Receipts '- NCr.$

Sugar Cane Sales 9,66l,00
Corn Sales 8,56L.00
Beans Sales - 6,672,00
Total 21,900, 00
Operational Expenses 15,978.00
Total 15,978.00

Change in Inventory -1,210.00

Farm Family Income T5712,00
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TABLE 50. HALF CAME AREA PLUS CORN (FOURTH PLAN) i
| FARM Z PIRACICABA REGIOH, 1966
(Tons)
Total _ Crop Utilization _
Crops ~ Hectares Production -Seed Feed Consumption = oale -
Cane |
Planted 6.50
1st Cut 6,50
2nd Cut 6.50
3rd Cut 6,50 | - a/ |
Total 26,00 1,072.50 19,50 1,000.3 !
Corn ~ 48.58 194,32 6.00 $188.32
Pasture 5.50
Reforested | 1,20
Farmstead 1.21
Total 8 2 h9

a/ 52,65 tons were discounted.

Source: Piracicaba survey, 1967.

Receipts, expenses and income are summarized below:

Receipts . | NCr.$

Sugar Cane Sales 9,66l;,00
Corn Sales - | - 13,052.00
Total 22,716.00
Operational Exnenses 15,369.00
Total | | 15,369.00
Change in Inventory -1,210.00

Farm Family Income 6,137.00
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Discussion

Present Plan (Farm 2)

" This farm has a total labor force of 52 manemonths with the operator
and family providing 22 man-months. The 30 others were hired labor,
prinarily for cane harvesting. It should be noted that in 1966 this
farm had an average yield of 52 tons of sugar cane per hectare. This:
relatively hi:h yield is eiplained in part by a high percentage of

first and second cut cane (about 75.5 percent).

First Plan (Farm Z)

The total labor requirement for this plan is 95 man-months with
the family providin~ 22, and 73 being hired,

Farm Family Iﬁcome in this plan is practically the same as in the
original plan and this can be explained by the fact that in this plan
it is assumed that ail cane will be harvested and none will be burned,
contrary to what happened in the actual plan; elimination of burning

will increase labor costs.

Second Plan (Farm Z)

The total labor'requirement for this plan is 94 man-months; the
family will provide 22 and 72 will be hired. Income is reduced by
over NCr.3 2,000, indicating that rice and corn*caﬁnoﬁ compete with

cane, given the assumptions underlying these plans.

Third Plan (Farm 2)

Lotal 1ébbr requirement fbr,this plan is 83 man-months; 22 months
of family labor and 61 hired., Farm Family Income in this planlincreases
by about NCr.$ 2,000 over the second plan, indicating again the very

good competitive position of beans.



Fourth Plan (Farm Z)

In this plan the total labor requiremeﬁt'is.7h, the family will
‘provide 22 man-months and 52 will be hired.

Farm incoie is reduced by over NCr.$ 1,500 compared to the third
plan, indicating again that between corn and beans, beans have a.-

stronger competitive position.

General Conclu31ons

f
Table 51 presents a summary of the results of the plans analyzed.

TABLE S1. :mcom FOR THE CRIGINAL AD FOUR ALTERNATIVE
- PIANS FOR THE THREE NODAL FARMS
PTRACICABA REGION, 1966

95

(NCr.$)
Plans Farm X Farm,Yé/ Farm 2
| | . (Farm Family Income)
Present Plan f | 2,88L.00 4, 719.00 7,6L49.00
Improved Cane + Corn | o -
(st Plan) | ©3,940,00 8,972.00  7,758.00
Half Cane Area + Corn S | | | |
& Rice (2nd Plan) = . 1 3,281.,00 7,392,00 © 5,686.00
Half Cane Area + Corn | |
& Bezns (3rd Plan) | 3,65b,00, - 8,680.00 - 7,712.,00
'Half Cane Area + Corn N - o
(b,th Dlan) | 3,500.00 - 7,858.00 6,137.00

a/ The farm family income under the four alternative plans for
farm ¥ are high due to large amount of of f-farm income made possible
by the large amount of family labor available on this farm.

Source: Piracicaba survey, 1967.



96

It is apparent that cane enjoys ﬁhe Eest competitivé_position
ﬁhen compared with the other fhreeycrops consideréd; This is clearlyir'
shown for all three farm sizes. When the production of cane is reduced,
incomes are also reduced, no matter what kind of crop combination is
analyzed. | |

In relation to the other three crops, rice is the one that presents
the poorest competitive positidn as is illustrated'by consistently
lower incomes whenever rice is produced on any of the three'farmS.

Between corn and beans, beans present a better competitive posi-
tion vhich is illustrated by the fact that when beans are eliminated
from an agricultural plan in which they were being'grcwn-aloné'with
cﬁrn, and only corn is then grown, incomes decrease. For all farms,
income decreases from the third to the fourth plan. 1In Short, it is
posslible to say that the four crops analyzed can be ordered acgording'*
to their competitive position as: sugar cane, beans, corn, and rice,

The strong competitive nosition of beans probably results from
an unusualincreése in prices of beans relative ib corn in 1966.
'Reférring back to the chart;on page 68, it can be seen that relative
corn and bean prices have been approximately the same throughout the
years, however, in 1966 the price of beans more than douéled from the
1965 price level, vhile the nrice of corn in 1966 went uﬁ'by less than
20%» over 1965 prices. (In 1965 the price of beans was 10,370 old
cruzeiros per 60 kilograms and the price of corn was 3,650 old
cruzeiros‘per 60 kilograms; in 1966 the price of beans was 24,960
and the price of corn was 4,650 old cruzeiros.) If the relationship

between the prices of beans and com return to what it was in the
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period preceding 1965,.corn will be in a much betieripoéitidn relé£ive- |
to beans; however, if this recent brend continues;.beans ﬁill maintain
“their advantaged position,

- It is apparent that when farmers are limited in their production
of sugar cane by quotas, and if they have unused resources and wish
to increase their income, the results of this study indicate that
beans are the nex£ most profitable crop, followed by corn. As was
mentioned previously, however, the present state of the agronomic
arts leads us to expect problems when beans are prpduced on a rather
large scale, and if there is room for subjective arguments,vthe author
feels that cane and corn would be the best enterprise combinatioh_
for farmers in the region given the present level of knowledge and ex-
perience about these crops. | |
- As shown in Table 51, incomes are the highest for all three farms
with the first plan, and although this plan is basically a sugar cane
plén, some corn as a cash crop is.grown on all farms. Under the first
plan, Farm X would be producing 725 tons of sugar cane and this total
is 125 tons above the quota entitled to the farms; this relatively
small amoﬁnt of cane above quota probably_dould be sold to other mills
of the region, allowing the farmer the additional income and eventually
the acquisition of a second quota for this amount in another mill,
,If, however, the selling of this cane is hot possible,_the farmer
would have to adjust production to a level compatible with his present
quota. - |
For Farm Y the first plan is quite unrealistic because it implies
a production of 1,050 tons of sugar cane and the farm has a quota of

“only 550 tons of cane; it would be difficult, if not impossible, to |
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sell all the extra cane the farmfmould'bé;producing'abové the established

quota,

For Farm Y, the tuo next best, and most realistic alternative
plans, would be the third and fourth. In both plans the farm would be.
producing 527 tons of sugafcane, onamouot vény close to the quota
allowed the farm. Income is more thao half again that in the original
plan as a result of an improved sugar cane croppiﬁg‘syStem, accompanied
by the introduction of corn and beans. | _

On Farm Z, the first plan is by far the best alternative since
this farm has a quota of 2,000 tons of sugar cane and with this plan it
would be produc1ng 2, 000 tons of sugar cane per year. ﬁowever, as
can be seen in Table 51, income w1th the first plan is about NCr.o 7,000
which is practically the same as the farm 1ncome the actual plan for
Farm Z, These results would indicate that for this particular form there
~ is no need for any improvement in its farmlnp system, however,‘it
should be remembered that this farm had a hiﬂh sugar cane yield (52
tons/ha ) which was a result of a large percentage of first and second
cut sugar cane (75 5%) which is approximately the program.called for
under the alternntive plan Thls high yield however, will not be
malntained in fUture years unless a more systematic aystem of planting
and replanting is initiated. - With the first plan, the proportion of
planted, first, second and third cut cane will always be the same,
thereby allowing for a constant yield of 55 tons of cane per hectare,
permitting income to be maintained at this'rolatiﬁely high level.

Tt becomes clear from the analyses of these.plans that the re-
duction of sugar cane crop area by half with an equal increase in area

planted to food crops does not increase farm income by the prqposed
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30 per cent put forth as the economic critefion, indicating that the ~
hypothesis proposed for this study should be rejeCted.. The analyses,
however, indicate that although none of the_foﬁd crops can compete with
sugar cane, an increase in production of these crops'is possible with
visible advantages in income. This is particularly true for a farm
With évailable resources which'cannétﬁe:put into sugar cane production
because of quota restricﬁions;'Farﬁ Y issé‘gdod example of such a case.
Vith a bettef sugar cane cropping system and with other crops being

produced for sale,. income is greatly increased.

Imoroved Farming System for the Mill's Farm

Introduction

As was suggested in the latter sections, none of the three food -
crops (rice, beans and corn) can compete with sugar cane in the
Piracicaba Region. Under these circumstances it is not reasonable to
propose glternative agricultﬁral plans _fo;' the mill's farm. Howe\{er s
the improved cane plué cqrn.plan will be presented because with this
plan the millts farm will be producing the amount of sugar cane neces=-
sary.ﬁo supply the mill's needs for raw material and at the same time
increééqﬁincome through thé introduction-of corn as a cash-crop.

Béfore introducing this alternative plan a swmmary of the actual

plan will be presented in order to make the comparison easier.

Present Plan (Mill's Farm)

The present plan for the mill's farm is presented in Chapter III.
In 1966 a total of 1,928 man-months of labor was used and the farm was
basically a sugar cane farm. Crops such as beans, corn, and rice were

‘planted, but they were only for use within the farm and not for sale.



For the mill's farm, the income measure that will be used for

comparison will be return to capital, because labor income is not an
appropriate measure for a corporate farm. Under the original plan

return to capital was NCr.$ 115,915.10,

Improved Cane Plus Corn Plan (Mill'!'s Farm)

Table 52 presents the land utilization for this plan,

TABLE 52, IMPROVED CANE PLUS CORN PLAN
‘SANTA CRUZ FARY, PIRACICABA REGION, 1966
| (Tons) -
N | - - Crop Utilization

Grogs : Hectares Production - Seed Feed - Sale
Cane | | S o
~ Planted 302,00

1st Cut 302,00

2nd Cub 302,00 |

3rd Cut 302,00

Total 1,208.,00 L9,830.00 = 906.00 118,924.00

Pasture | 105.27 |
Reforested ' 225°00
Idle 116.00

Roads, houses, etc. 140,36
Total 1,916.6L

Source: Piracicaba survey, 1967.
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Receipts, expenses and income are summarized below: -

Receipts ) NCr.3
Sugar Cane Sales | 1472,867.60
Corn Sales - T 30.879.68
Miscellaneous | 1,450,00

Total - 505,197.28
Operational Expenses o 357,693.4LL
Management Cost | | o 18 ,000.00-

Total 0 315,693.
Return tolcapitalﬁf | - 1129,503.84

a/ Decrease in inventory caused
by machinery depreciation is accounted for,.

‘This plan calls for a total labor force of approximately 1,600,00
man-months of labor force. Land in pasture is reduced by half, rice is
eliminated and corn is produced on the 1and-made'availab1e for crops
~ through the reduction of pasture. The land that was idle in the ‘
previous plan is left idle because most of this land is unsuitable for
agricultural purposes. The amount of land in\cane,is maintained the
same but the cut combination is changed to one fourth of planted cane,
one fourth of first cut cane, one fourth of second cut cane, and one
fourth of third cut cane.

The return to capital in this plan is increased by NCr.$ 13,588.7L,
resulting from the introduction of corn as a cash crop. There was not
an increase in the sale of cane even though yields are higher because

the new cut combination reduces the area harvested.



- SUMMARY

In this thesis an analysis of the possibilities for increasing
food production in a sugar cane area ﬁas made., A survey of 26 sugar
cane farms and one sugar mill was carried out with present land utili-
zation on these farms being described. Simple tabular analysis was
used to explain the influence of farm.management-fadtofs'on yields
and incomes. ‘

The 26 farm sample was divided into thrée-categories: Small,*
median and large farms. One of the farms in the sample was atypically
large which made it necessary to review the large farm category from
two perspectives, one including this farm and the other not. This
large farm is referred to as farm A.

The average area of farms varied from 18.1 hectares for the small
category to Th.6 ﬁectares for the large farm category (109.0 hectares,
if farm A is includéd) and the average size of the middle farm category
was 35,6 hectares. For each of the groups, over 50 percent of the
land was ‘cropped, and about 30 percent was pasture land, although on
almost all farms livestock was an unimportant entergriséexcept'for
workstock., =

No specia1ized machinery for sugar cane was reported but trucks
and tractors were important items, except in the small farm group.

Sﬁgar cane plantings occupied well above 50 percent of the crop
land and corn was the second most iméortant crop, but in no manner could
it be considered a cash crop. Rice and beans are common crops on
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practically all farms, but are primarily subsistence crops and sales
of these products are incidental,

The labor force is largely provided by the operator and family,
although during the harvesting of sugar cane a few laborers are hired,
except for farm A4 which had over 90 percent of the labor supplied_by‘—'
hired laborers. |

Sugar cane yields ranged from 37 tons per hectare for the small
farm category to 58 tons per héctare fbr.the large farnm category, with
L7 ton yields for'thé middle farm category. This variation'is largely
explained by differences in fertilizer use and Ey the combination of
sugar cane cuts. The larger the percentage of o1d cane, the lower
the yield.

Farm income varied from NCr.$ 924. for the small farm category to
NCr.$ 3,739 for the large farm category, or NCr.$ 6,806 if farm.A is
inciuded., | - |

- Factors such as high crop yields have a definite influence on farm
income; the higher the crop yield index, the higher the farm income.
Another factor that influences farm income is the proportion of culti-
vated land planted to cane; the higher this proportion, the higher the
income, which is probably a consequenCe of sugar 6ané being the only
 cammercial crop, other crops for the most part being subsistence crops.
Their value, consequently, does not appear in the calculation of farm
income,

“Another factor that affects farm income is the value of farm assets.
As farm capital increases, SO'doeSffarm.income; however, in this case,
the increase is not proportional to the increase in capital, the reason

being the existence of associated variations in the area planted to cane.
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Labor income présented a somewhat unexpected variation, it ranged
from HCr.% 266.00 forvthg small farm category to -lBh.OO.new cruzeiros
- for the lafge farm category (or NCr.$ 1,122,00 if farm A is included).
This variation could be explained by analysis ol the relationship
between the ratio of cultivated land to total land area. As the ratio
of ‘cultivated land to total land area increased, so did labor income;
the reason is that many farmers were hot making full use of their land
resources due to sﬁgarcéne quota restrictions.r.In calculating labor
income, a 6 percent rate of intefest'was chérged against the capital
assets,'and'thié interest charged againét land not béing ihtensively
used reduced the labor income of farms which had relatively small
sugar cane quotas when compared with their total land area, |

To analyze the possibility of increasing production of food crdps;
three representative farms were chosen, one for each of the three modal
size classes identified, and four alternative agricultural plans were
analyzed through budgeting for each of the three farms, This was also
done for the mill's farm. In the four plans analyzed, sugar cane
showed the best competitive position when compared with beans, corn,
and rice. Beans presented the next best competitive: position after
cane, followed by corn, with rice in the worst position.

As was mentioned earlier, the production of beans on a large scale
may present some difficulties and the author is reluctant to recommend
an increase in the production of beans until more is known about the.
crop. However, beans present a major potential for increase in income
wherever there is land available and sugar cane production cannot be

increased,
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Corn is the crop which the author believes should be produced in

combination with cane. The reasons are: 1) the vroduction of corn in
combination with sugar cane, when farmers have resources ﬁhat cannot
be used for cane due to quota restrictions, can increase the income

of the farm, 2) a large amount of knowledge about corn prodﬁction
techniques is available to'férmers,_5)dhigh;yields are readily obtain-
able when the right plant:density.and,the-right fertilization is used,
and L) due to good ecological conditions for corn,'the region presents
few problems regarding insect and disease control.

For each of the budget plans, it was assumed that crops would be
sold immediately after harvesting because practically no farm had
adequate storage fhciiities; this ﬁeans that production is.scheduled to
be sold in a period when prices are lowest. Seasonal price variations
in the state of Sac Paulo are large, and priées g0 up fast in the
months between harvest seasons; if farmers could store their products
it is conceivable that incomes would increase even further.

It was not possible to obtain adequate data conderning the pos-
sibility of storing products for this research project, study of fhis
possibility is recommended because on-farm storaga mirht not only
increase farmers! incomes, but might also help to stabilize the flow
of products to the market.

This study was an exploratory study to open the way for more
research in the Piracicaba region. Although limited in its scope, the
study suggeéts that possibilities do exist for increases in food crop
- production in combination with sugar cane, particularly in view of
the possibility that cane nroduction will not increase in the immediate

future as was suggested in the introductory chapter. Agronomic informa-
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tion about the crops analyzed in this study is abundant of high

quality, a relatively good extensioﬁ service exists and is disseminat-
ing this information. However, little has been doné;aboutthe farmers!
economic-ahd social problems. fItlshould also‘be_kept in mind that
this study;centers<n1the-competitionﬁbetweencrops at the farm level
for the study éone,_A1116£her'thihgé;ﬁ§fé.assumed equéig'faétOré
which would not necessarily héid-if interregional campetition betﬁeen |

these crops wasbeingevaluated.'
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