According t6 the data from the Organization for Cooperatives of
Brazil (0OCB)}, national organization of cooperatives, the total number of
cooperatives in active operation was 2,440 at the end of 1982. Since
the total of approved cooperatives was 2,781, 341 cooperatives are con-
sidered to be inactive, .

In the data furnished by OCB, cocperatives in operation are
classified by the type of business as shown in Table 5-13. Agricultural
cooperatives (including agro-industry cooperatives) are included in the
category of production cooperatives in the table.

The above figures are for single cooperatives. In addition, there
are central cooperatives and federations consisting of several coopara-
tives. The number of these federations are 41 in the production sector;
11 in rural electrification and telephones; 9 in labor; and 2 in credit.

Table 5-13 Cooperative in Operation by Type of Business ({Year-end 1982)

Rural Electri-~

Production Consumption fication/and Labor Housing Credit Total
Telephone )
Humber of
Cooperatives 1,074 20 202 216 228 449 2,440
Hamber of
Members 1,153,227 600,182 309,704 ) 227,026 213,649 577,248 3,081,072

Source: QCB/BNCC, Panorama Cooperativismo, i982

5-4-3 Type of Agricultural Cooperatives

Agricultural cooperative refers to a cooperative which engages in
activities relating to agriculture, such as production, sales, and agro-
industry {including livestock products, forest products, and marine
products), as well as purchasing of production materials. In Table 5-13
these are listed as production cooperatives. Since almost all of the
preduction cooperatives in the table relate to agriculture, and the
number of non-agricultural cooperatives is negligible, almost all of the
1,074 production cooperatives can be thought of as being agricultural
cooperatives. The total number of members bhelonging to production
cooperatives, being 1,153,227, accounts for about 20% of the total
number of farms throughcut the country which is about 5,100,000.

This rate of participation, though not to be compared with that of
Japan (100%}, is considerably high among developing countries.
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Sales and agro-industry represent the majority of agricultural

cooperative activities,

{1) Sales and purchasing activities

Agricultural cooperatives which conduct agro~
industry amount to about 400, nearly half of the total.

lfable 5-14 below shows the proportion of sales of staple products
by agricultural cocperatives in total production for 1981-82. In
crops, the agricultural cooperative share is highest in wheat (88.2%);

followed by soybean (64.1%) and barley (48.8%).

Table 5

~14  Share of Agricultural Cooperatives in the Sales of Staple
Products (1981-82)

Items A. Production B. Sales by Agricultural B/A Proportion
{ton} Cooperatives {ton) (%)
Soybean 12,834,624 8,226,719 64.10
Wheat 1,819,504 1,604,711 88.19
Malize 12,601,262 2,513,659 19,95
Rice 9,718,074 1,291,909 13.29
Feijao 1,670,086 356,032 21.32
Barley 110,140 53,729 48.78
Coffee 2;022,000 321,204 15.89
Cacao 303,520 15.00
‘Seed cotton t,935,091 538, 051 27.80
Milk 6,039,784 (k1) 22.84
Source: O0OCB Data

Cooperative sales in value by products are illustrated in Figure
5-1, fThe sales of agricultural products account for 65% and those of
livestock products about 25%, among the latter milk is the largest.

Agricultural cooperatives which operate both sales and purchases

are called mixed agricultural cooperatives. :
agricultural cooperatives which operate only in purchasing.
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Figure 5-1 Proportion of Sales by Agriéultural Cooperaltives
' Classified by Products (1982)
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In case of mixed agricultural cooperatives, there are members who
utilize the cooperatives only for purchasing.

In addition, there are
many cases in which non-members also purchase from the cooperatives.

When a mixed agricultural cooperative engages in credit activities, it
must be authorized and supervised by the Central Bank (Banco Central
do Brasil) which controls agricultural cooperatives in addition to
INCRA., 1In recent years, it appears to be government policy to
separate credit business from agricultural cooperatives and have it
done by credit cooperatives. However, many mixed agricultural
cooperatives are engaged in credit activities in practice, such as
advanced payments to members for sales of products and defered
payments for purchase.

and the government is assisting this form of
credit with Pre-EGF loan to cooperatives as mentioned earlier,

{2} Rural credit dooperative

In addition to the mixed agricultural cooperatives authorized by
the Central Bank to engage in financing activities, there are also
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credit cooperatives which deal exclusively in credit service. As
- indicated in Table 5-13, there are 449 credit cooperatives in Brazil,

but most of them (335} are mutual credit cooperatlveq, with rural cre-
dit cooperatives nunbering ninety-one. ’

Rural credit cooperatives provide loans mainly under the abovew.
nentioned Rural Credit System (SNCR). Loans are made to cover produc-

tion cost (short-term), and purchasing of land, fixed facilities, and
machlnery.

The number of rural credit Cooperatlves and cooperative members
shows that on]y a small proportion of farmers who accept SNCR loans
utilize rural credit cooperatives, and that most of the Farmers seem
to utilizé the Brazil Bank (Banco do Brasil) and ordinary commercial
banks which have many branch offices and are easily accessable.

{3} Agro-industry

Next to marketing activity, agro-industry is the most important
commercial activity of agricultural cooperatives. There are some
cases that mixed agricultural cooperatives combine agro-industry and
sales activities, although there are many cooperatives which conduct
only agro—industry. There are 603 agricultural cooperatives which
engage in agro—industry'as their main business. The items of agro-
industry also include the manufacturing of lime, fertilizers, agri-
cultural chemicals, and salt manufacture. The largest number of
agro-industry cooperatives deal in dairy products (118), processing of
raw milk (60), processing of cotton (ginning, cottonseed oil) {85) and
coffee {76).

5-4-4 Scale and Organization of Agricultural Cooperatives

Dividing the total membership of about 1,150,000 by the number of
operating cooperatives, the average number of members per cooperative is
a little over one thousand. Some cooperatives consist of over 3,000
members, while others consist of less than one hundred {(The Cooperative
Act prescribes that the minimum number of members shall be twenty).

As for the area of agricultural ccooperatives, some are ordanized by
farmers of one town or village {[or one part of the town or village),
while others are organized by farmers of several states.

In Brazil, agricultural cooperatives are not systematized as in
Japan with federations being on three levels: local, prefectural, and
national. However, there are federations or central cooperatives orga-
nized by single cooperatives on state level or covering several states.

There were forty-one ftederations of agricultural cooperatives as of
December 31, 1982, The largest federation among them is probably Cotia

Central Cooperative, whose head office is situated in Sac Paulo.

Cotia Central Cooperative was developed from a potato-grower
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cooperative organized by eighty-three immigrants from Japan who settled
in the Cotia district of the state of Sao Paulo in 1927, At present, it
is organized by nine unit cooperatives, engaging in a wide range of
activities: sales, purchasing, and agro-industry. Membership of the
nine unit cooperatives was 11,432 at the end of 1983. Geographical
distribution of the unit cooperatives is four in Sao Paulo, and one each
in North Parana, South Parana, Rico de Janeiro, Mato Grosso do Sul, and
Minas Gerais.

In addition to the above-mentioned federations, there is the
Organization for Cooperatives of Brazil {(0CB), a national organization
of cooperatives of all kinds. Having special status under the Coopera-
tives Law, it engages in promoting cooperativism, counseling, infor-
mation service, and training staff of cooperatives. Furthermore, each
state has similar organization for cooperatives. OCB and each state
organization for cooperatives are funded by the contributions received
from cooperatives and the government subsidies, in accordance with the
Cooperatives Law.

5-4-5 RAgricultural Cooperatives in Para and Maranhao

The foregoing is the national situation concerning agricultural
cooperatives, but there is considerable difference among regions. . The
number of cooperatives is larger in the southern and southeastern
regions and smaller in the north. Cooperatives in operation in the
whole country amount to 1,074, The states of Rio Grande do Sul (164),
Minas Gerais {163}, and Saoc Paulc (153) have a conspicuously large
number of cooperatives, while the total of six states in the northern
region is only twenty-four., An overview is outlined below regarding the
agricultural cooperatives in Para and Maranhac which together occupy the
large part of the Greater Carajas Program Area.

(1) Para

Para has thirty agricultural cooperatives, only ten of which are
in operation; and it is significant that there are many inactive
cooperatives. In the 1970s, under the federally-implemented Amazon
Development Program, many cooperatives were formed under the guidance
and assistance of SUDAM and INCRA, It was said that many of them were
organized “from above" in a hasty manner and failed to perform the
business.

Of the ten agricultural cooperatives in operation, five are agro-
industry cooperatives and five are sales/purchasing cooperatives, The
Para Livestock Industry Cooperative in Belem is the largest, has 650
menbers, a slaughterhouse with a capacity of 584 head per day, and a
freezer with a capacity of 112 tons, In terms of sales also, this
cooperative is the largest in the state, followed by the Tome-Acu,
Paraense, and Amazonica agricultural cooperatives., These three
cooperatives are mixed agricultural cooperatives combining sales and
purchasing activities, and organized by Japanese-descended farmers,
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Both the Paraense and Amazonica agricultural cooperatives are
located near Belem. fThough they are of small scale -- Paraense has
eighty-three members and Amazonica forty-three -- they are shipping
quality fruits such as papavya (from the Hawaiian seed) and melon as
far ag the large consuming center of Sao Pauleo, as well as exporting
some quantities., The total of fruit shipments from both cooperatives
represents 82% of the cooperative marketing of fruit in the country.
In addition, the Paraense agricultural cooperative engages in the
joint sales of oil palm to the nearly oil mill {DENPASAY. The
coopétative is planning to construct an oil mill for processing the
palm of its'members. The Amazonica agricultural cooperative has a
gimilar plan and its members have started planting oil palm seedlings
(described in detall in the Chapter of Agro-industry).

(2) Maranhac

Maranhao has thirty agricultural cooperatives in operation, nine
of which are agro-industry cooperatives, ¢here are two cooperatives
with over 2,000 members, both being agro-industry cocoperatives dealing
in rice milling, cassava flour milling, and pepper processing. The
others are of small- and medium—-scale, with less than 500 members.

~ Rice is the major item of cooperative marketing in the state,
accounting for 43% of the total cooperative marketing, followed by
milk (23%), maize {(16%), feijac and heef cattle.

In addition to these zgricultural cooperatives in Maranhao, a
branch office of the Goiya Chuba Agricultural Cooperative {head office
located in the state of Goias), is located in Imperatriz. It has a
warehouse with a capacity of 300,000 bales, and engages in the joint
sales of soybean, maize, and rice preduced in the surrounding areas.
It receives produce from both members (150 persons) and non-members
within the area under the jurisdiction of the branch office. It is
engaging also in the purchasing of agricultural materials, and
endeavoring to increase the yield by selling hybrid seed of maize pro-
duced by the Caryil Company to the members and non-members.

5-4-6 Agricultural Cooperatives and bevelopment of the Greater Carajas
Program Area

"Agricultural cooperatives in Brazil vary in scale and type, and
seem to be a mixture of American type and Japanese type. Both Japanese
and American cooperatives were originally introduced from Europe in the
latter half of the nineteenth century, but they tock different course of
development thereafter.

Agricultural cooperatives in Japan are systematized into umnit
multipurpose, cooperatives, prefectural federations, and a national
federation. Since unit cooperatives are local organizations, members
have a strong sense of cooperation, but lack the economic merit of
scale. On the other hand, agricultural cooperatives in the U.S5.A.
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are mostly large-scale, extending over a wide area. Their operational
efficiency is high, although the cooperative spirit of members is
low.

The above-mentioned Cotia Cooperative started from a small local
cooperative and it has developed into a federation of the Japanese type.
And then, in order to gain high operational efficiency and to rationa-
lize management, the present Central Cooperative of Cotia was organized,
which is somewhat similar to the large-scale cooperative of the American
type. Brazil will hopefully develop agricultural cooperatives of her
own, taking the advantages of both the American and Japanese types.

Agricultural cooperatives are fairly well developed and stabilized
in south and southeast régions, but still undeveloped in north and
northeast regions in which the Greater Carajas Program Area situates.
1f the basic policy for the agricultural development in the Greater
Carajas Program Area is to promote small and medium farms, agricultural
cooperatives will have to play an important part of the agricultural
development.

The common feature of the agricultural cooperatives which are suc-—
cessful in this region is that they involve a group of farmers aiming at
commercial production. Furthermore, these agricultural cooperatives are
not only engaging in sales, but also in the operational aspects of
members' activities through the joint purchasing of the necessary
materials; they also engage in counseling on technical matters.

~ As one of the measures adopted by the government for promoting
agricultural cooperatives, Pre-EGF loans are granted to agricultural
cooperatives organized by small- and medium-scale farms. It is con-
sidered effective for the agricultural development in this region that
the government supports cooperatives by a "package deal" combining tech-
nical extension and other government support.

However, it will take time to establish such cooperatlves, as shown
in the example of Para where most of the cooperatives, formed "from
above" in the Amazon Development Program, resulted in failure. Rather
than to aim at an ideal from the beginning it is preferable to proceed
step by step; starting from what can be carried out easily and then
expanding activities when operations are well-established. In the
COLONE Settlement (in Maranhac), where our field survey was conducted,
the settlers have formed a cooperative and engage in the joint sales of
easy—-to—-handle products. COLONE has processing facilities for pepper
produced by its members. It is reported that COLONE plang to transfer
the processing facilities to the cooperative when the latter becomes
capable of managing the processing business, BAs stated earlier, the
Paraense Agricultural Cooperative in Para is engaging in the joint sales
of oil palm fruit bunch and also plans to.enter the oil extraction busi-
ness. The production of palm oil is generally carried out as an
integrated activity, from planting to oil extraction. It must be noted
as a new example in the oil palm industry that small-scale farmers
engage both in cultivation and processing by utilizing the cooperative
ofgqnization.
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It is considered important for the development of the PGC Area to
introduce capital, wmaterials and know-how from the south, and the same
can be said for the promotion of agricultural cooperatives. There are
several precedents: in the Cerrado Development Region, agricultural
cooperatives are operated by experienced people from the Cotia
Cooperative; all membars of COPERGEL {organized in 1981} in Barreiras
district, the state of Bahia, in Cerrado region, are settlers from
southern Brazil; and in the COOPERAVALE Branch Office, located in
Diamantina district, the state of Mato Grosso, 70% of the members are
settlers from the state of Parana, and all the staff were dispatched
from the head office in Parana.

Some agricultural cooperatives in northern and northeastern Brazil
are tied up with those in southern Brazil., For instance, the Amazonica
Agricultural Cooperative in Para consigns products for sale at markets
in the south, such as Sao Paulo, and entrusts the purchase of materials
from the south, to an agricultural cooperative in southern Brazil. Such
cooperation between agricultural cooperatives in the south and thosze in
the north will be mutually beneficial. Furthermore, it is considered
feasible for agricultural cooperatives in the north to tie up with the
consumers' cooperatives that are presently developing in the south.

5-5 Research and Extension Service

5-5-1 Research

“Agricultural research (including stock-farming and forestry) is
conducted under a cooperative system of agricultural research of which
the central organization is the Brazilian Agricultural Research
Enterprise (EMBRAPA), operating under the jurisdiction of the Ministry
of Agriculture,

EMBRAPA, in addition to the research carried out by its own
research institutions, has the responsibility for coordinating state
research institutions, universities and other official and private
research institutions. The main national and state research institu-
tions under the control of EMBRAPA are as follows:

{a) National commodity research centers {(NCRCs)

Fourteen research cenkters classified by commodity, is located
in each of the main production areas.

(b) Special research services
National Genetic Resources Center, Agriculture and Food

Processing Center, National Soil Survey and Conservation Service,
and Basic Seeds Production Service
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(¢} Regional research institutions

Research center for the "Cerrados", research center for the
semi~arid tropics, research center for the humid tropics

(d) State regearch corporations and research units

tach of the fourteen states has a state research corporation,
In the states of the PGC Area, there is the Agricultural Research
Corporation of Maranhao {EMAPA) and the Agricultural Research
Corporation of Goias (EMGOPA). 1In the other states and territories,
Agricultural Research Units (UEPARs or UEPATs) have been established
as state or territorial institutions,

The.names of these institutions are listed in Table 5<15 and
Figure 5-2, '

Among these institutions, the Research Center for the Humid Tropics
{CPATU) is most closely related to the Greater Carajas Program. The
Center was established as a regional institution of EMPRAPA in 1976 to
provide the scientific information necessary to formulate the develop-
ment measures from the standpoint of protection and utilization of
natural resources., For this purpose, it conducts comprehensive research
in the fields of natural science and social science related to agri-
culture in the humid tropics in the great Amazon region.

The Center has a staff of nearly five hundred (seventy-seven
researchers), and nine experiment stations, engaging in such study as
research of various crops (including pasture), stock-farming, and
forestry, and the combined planting systems for various crops. However,
research into rubber and oil palm is conducted by National Center for
Research in Rubber Tree and 0il Palm (located in Manaus in the state of
Amazonas), a commodity research institution of EMBRAPA.

5-5-2 Extension Service

Extension service is conducted by the following organizations:
Agricultural Technical Assistance Corporaticn (EMBRATER) under the
jurisdiction of the Ministry of Agriculture, as the central organiza-
tion; State Agricultural Assistance Corporation (for example, EMATER in
Maranhao) under the control of EMBRATER; regional extension offices; and
municipal extension offices. Each regional office comprises agri-
cultural experts, veterinarians, social development technicians, and
clerical staff (some of which are working full-time, and others are
posted at municipal offices. Several persons (4~5) are working at muni-
cipal offices.

The number of regional offices and municipal offices by state,

and the number of municipalities and farms which received extension ser-
vices are indicated in Table 5-16,

- 200 -



Table 5~15 Cooperative System of Agricultural Research
- Location of Institutisns

National Regearch Institutions.

s

National Commodity Research Centers (NCRC):

- HNational Center for Cotlton Research, Campina Grande
{Paraiha)

~ National Center for Rice and Beans Research, Goiania {(Goias)

- National Center for Sheep and Goats Research, Sobral {(Ceara)

- National Center for Agricultural Pesticides Research, Campinas
{Sac Paulo}

- Naticnal Center for Research in Temperate Climate Fruit
Culture, Cascata (Rio Grande do Sul)

-~ National Center for Beef Cattle Research, Campo Grande
(Mato Gross do Sul)

~ National Center for Dairy Cattle Research, Coronel Pacheco
(Minas Gerais)

- Naticnal Center for Research in Vegetable Crops, Brasilia
(Federal District)

- DNational Center for Research in Cassava and PFruits Culture,
Cruz das Almas (Bahia)

- National Center for Maize and Sorghum Research, Sete Lagoas
{Minas Gerais)

~ National Center for Research in Rubber Tree and 0il Palm,
Manaus {Amazonas)

- HNational Center for Soybean Research, Londrina (Parana)

~ National Center for Swine and Poultry Research, Concordia
{Santa Catarina)

- MNational Center for Wheat Research, Passo Fundo
(Rio Grande do Sul}

Special Services:

- MNational Genetic Resources Center {CENARGEN), Brasilia
(Federal District)

-~ Agriculture and Food Technology Center (CTAA), Rio de Janeiro
(Rio de Janeiro)

- National Soil Survey and Conservation Service (SNLCS), Rio de
Janeiro (Rio de Janeiro)

- Basic Seeds Production Service (SPSB}, Brasilia
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Regional research institutions
a, National Resources Research Centers

- Research Center for the "Cerrados" (CPAC), Brasilia

- Research Center for the Semi-arid Tropics (CPATSA), Petrolina
{Pernambuco)

- Research Center for the Humid Tropics (CPATU), Belem {Para)

b. Forestry Research Regional Unit in the Central-South
{URPFCS), Colombo {Parana)

State Systems
a. State companies

- Agricultural Research Company of Minas Gerals - EPAMIG

- Agricultural Research Company of Goias - EMGOPA

-~ DAgricultural Research Company of Espirito Santo - EMCAPA
- Agricultural Research Company of Santa Catarina - EMPASC
- BAgricultural Research Company of Rio de Janeiro - PESAGRO

-~ Agricultural Research Company of Ceara - EPACE

- Agricultural Research Company of Pernambuco - IPA
-~ Agricultural Research Company of Bahia - EPABA

- agricultural Research Company of Maranhao - EMAPA
- Agricultural Research Company of Paraiba - EMEPA

- Rural Extension and Technical Assistance Research Company of
Mato Grosso do Sul - EMPAER

- Agricultural Research Company of Rio Grande do Norte - EMPARN
- Agricultural Research Company of Mato Grosso -~ EMPA
- Agricultural Research Company of Alagoas - EPEAL
b. Integrated programs located in:
~ Sao Paulo
~ Parana .
- Rio Grande so Sul
¢, State and Perritorial Agicultural Research Units {UEPAEs and UEPATS):
-~ UERPAE of Altamira (Para)
~ UEPAE of Aracaju (Sergipe)

~ UEPAE of Bage (Rio Grande so Sul)
~ UEPAE of Bento Goncalves (Rio Grande do Sul)
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Boa Vista (Roraima)

Macapa {Amapa)

ural Research

~ Integrated programs

- National Commodity Research Centers
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~ Natural Rescurces Research Centers

- Forestry Research Regional Unit in the Central-South

- State companies

- Btate and Territorial Agricultural Research Units
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Table 5-16(A) HNumber of Extension Offices by State

Office
State Municipal Regional

1980 1981 1982 1980 1981 1982

Brazil 2,21 2,37 2,456 188 190 193
Rondonia 12 12 13 1 1 2
Acre 12 24 31 - - 5
Amazonas 20 25 27 - - -
Roraima 10 13 15 - - -
Para 68 65 56 10 10 10
Amapa g 10 11 - - -
Maranhao 101 98 97 15 15 15
Piaui 83 90 95 12 12 12
Ceara : 102 121 122 12 13 13
Rio Grande do Norte 88 . 88 31 11 8 8
Paraiba 127 13 137 10 10 10
Pernambuco 133 133 136 10 10 10
Alagoas 59 56 58 6 1 4
Sergi pe 33 36 33 4 2 2
Bahia 140 179 196 18 19 19
Minas Gerais 322 345 361 17 17 17
Espirito Santo 49 51 55 4 4 4
Rio de Janeiro 58 58 58 3 4 4
Parana 239 245 252 17 17 18
Santa Catarina 191 192 194 13 13 13
Rio Grande do Sul 157 177 177 5 5 5
Mato Grossoc do Sul 40 48 49 3 3 3
Mato Grasso 54 48 60 5 6 7
Goias 112 113 118 12 12 12
Distrito Federal 13 14 - 2 -

12

Source: Ministry of Agriculture, EMBRATER.
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pable 5-16{(B) Number of Municipalities and Farms whie

h Received FExtension Service

sttnsp e S s

Munlcipality

State Farm
1980 1981 1982 1980 1981 1982

Brazil 3,034 3,183 3,179 1,186,95 1,189,135 1,238,287
Rondonia 7 7 13 5,441 11,114 13,852
re 12 12 12 7,693 8,955 5,770
AMAZONAS 37 40 63 32,482 24,478 15,957
Roraima 2 2 8 4,199 4,391 8,796
Para 68 18 78 25, 461 18,535 22,137
Amapa 5 5 5 2,033 2,367 2,490
Maranhao 121 119 23 85,159 68,680 56,649
Piaui 114 114 114 32,904 30, 243 39,949
Ceara 141 141 141 36,713 27,435 49,995
Ric Grande do Norte 139 139 146 21,597 29,603 24,143
raraiba 171 i6d 168 27,780 30,015 32,146
Pernambuco 146 146 146 61,277 46,053 54,995
Alagoas 84 93 95 17,326 26,349 32,782
Sergipe 74 74 74 29,749 18,067 19,679
Rahia 270 270 270 116,716 105,208 111,736
Minas Gerais 577 597 600 162,848 169,249 170,000
Espirito Santo 53 53 57 42,995 39,760 45,531
Rio de Janeiro 61 64 64 21, 866 19,166 23,023
Parana 290 298 310 159,207 199,303 135,920
Santa Catarina 195 197 159 77,428 92,530 98,008
Rio Grande do Sul 157 i77 177 136,610 123,938 188,928
Matoc Grosso do sul 55 60 64 12,413 25,199 24,147
Mato Grasso 50 55 58 15,409 18,950 21,205
Goias 204 193 195 49,380 46,982 37,549
Distrito Federal 1 1 1 2,270 2,565 2,900

Source: Ministry of Agriculture, EMBRATER.
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According to Table 5-16, the total of munic¢ipal extension offices
in the whole country is 2,456, Since some offices cover the neighboring
municipalities as well, the number of municipalities covered by the
extension service is 3,179, Considering that there are 4,133 municipa-
lities in the whole country, the extension service extends over about
77% of the total. The number of farms receiving the service was
1,238,287 in 1982, 1In Table 5-17 a comparison has been made of the
total number of farms and the farms which received the service in 1980
according to the census. It shows that in the whole country 23% of the
farms received the service, while in Para (9,.8%) and in Maranhao {(11,2%)
the rate of acceptance is low. The fact that activities of the exten-
sion staff are limited by the lack of traffic facilities in these states
is regarded as one reason for the low rate,

In 1982, the number of farms which accepted the service was
slightly higher than that in 1980 for the whole country, while it was
lower in Para and Maranhao.

Table 5-17 Comparison of All Farming and the Number of Farms which
Received Extension Service

Number of Farwms
Total of Farms which accepted © A/B ratio
extension service

(a) {B)

Brazil 5,167,578 1,186,956 22.9 %
Para 224,085 25,4861 11.3 %
Maranhao 496,929 85,159 17.1 %

5-5-3 Agricultural Development, Research and Extension Service in the
Greater Carajas Program Area

It is considered essential to improve the depth of the studies
suiting to the local conditions, to implement the program for agricul-
tural development in the PGC Area, even though the research system is
well-established. For these purposes, not only large amounts of capital
but also competent personnel are required. Cooperation from inter-
national organizations and developed nations can bhe obtained in this
regard,

With respect to the extension service, it may be inevitable that

the rate of coverage is low due to the large land area and inadequate
traffic facilities, but it is important to begin by strengthening the
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extension service in the key areas for the develo '
8 ! y pment of the PGC Area.
The Study Team saw the pamphlets and manuals at extengion offices during

the field survey, and many of them scemed to be produced by the central.
organization (EMBRATER) for national use., Tt is considered bthat they
should be produced to cover each particular region instead.

5-6 . Agricultural Institutions in Relation to the PGC Area's Development

In the preceding sections, a brief review of the major institu-
tional systems related to agriculture was made with a focus on the func-
tions of these systems at the PGC Area. It seems that most of these
systems are well devised at the federal level, and the major problem to
be solved in the future will be the adjustment and coordination of these
systems so that they can suit the specific conditions and development
objectives Qt the regional or sub-regional level, and on strengthening
the functions of their actual peolicy instruments.

The study team was strongly impressed by  the rapid expansion of
land occupation stimulated by the construction of road and other Erans-—
port facilities. The present pattern of land development seems to have
its advantage in inducing initiative and vitality of the private sector,
but on the other hand brings about an apprehension that land enclosure
by small number of large-scale land holders may take place and widen the
gape between large and small farms. Another concern is that the present
pattern of development may accelerate the transaction of land and create
a sort of land speculation in the Area. Although there ohserve some
well-managed large-scale heef cattle farms, the pasture management is
generally extensive, and the attractiveness of land holding in the Area
under the present circumstances seems to be the possihility of using it
for pasture with low investment and management costs.

As previously mentioned, Amazon is presently the largest tropical
humid forest zone remaining in the worid. Thus, it is desirable that
the development of the Area will orderly proceed in harmony with
environmental conservation and be based on long-run perspective,

For formulating a development strategy with long-run perspectives,
it will be essential to clarify the position of the Area in Brazil as a
whole with respect to agricultural production. It is conceivable that
the selection of suitable products and proper level of preduction, as
well as prediction of possible impacts of the selected production pat-—
tern on the local societies are among the important issues for con-
siderations in deciding the development strategy.

From the results of the review made in this chapter, it is assumed
that the Brazilian government is aiming at efficient utilization of land
with promotion of small- and medium-size farms, and reduction of income
disparity. Such policy instruments as institutional credits (SNCR),
price support {(PGPM), and land tax in line with these basic objectives
seem already well devised at the federal level. Thus, it is believed
that the PGC Area's resource potentials would be actualized in harmony
with environmental conservation if these instruments are well coor-
dinated and effectively implemented in accordance with the conditions
and development objectives of the Area.
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6. AGROINDUSTRY

6-1 Purpose and Scope of the Study

The purpose of this study is to clarify the current situation of
the agroindustry with a view to making recommendations about the selec~
tion of suitable crops and their producing areas for the Greater Carajas
Program {(PGC) Area.

In the ndrrow sense agroindustry refers to processing and manufac-
turing using agricultural products as materials, but in a broader sense,
the concept of agroindustry embraces agriculture and related industries,
such as agribusiness. That is to say, in addition to agricultural pro-
duction it includes the storage, processing, and marketing of agri-
cultural preducts, the manufacture and sale of agricultural inputs and
machines, the relevant finance, insurance, and information industries,
and the government organizations and related bodies that administer and
coordinate these industries., The concept agroindustry thus covers a
very wide area, and differs between countries and stages of development,
as well as with the analyst's viewpoint. For the above-stated purpose
of this study, it is interpreted as the process by which farmers realize
the value of their products. Hence this report will analyze and eva-
luate the current situation of processing, with a view to increasing
value added, and of the marketing system, in which prices are formed.

First, in this chapter, as an aid in studying the feasibility of
establishing agricultural producing areas, the overall condition of the
processing and marketing of agricultural products in the PGC Area, will
be described within the context of the national development of the said
industry (6-2-1}.

Hext, to provide further information te arrive in the selection of
products, prior to analyzing the situwation of processing and marketing
by primary products, the characteristics of products from the viewpoint
of the necessity for processing and of demand are enumerated, and the
role of precessing and marketing in agricultural production is studied
(6-2-2).

In the analysis of the current situation by major products, the
situation of processing, storage, transportation, and marketing is ana-
lyzed from the viewpoint of what are the problems about processing and
marketing for farmers to select the products, and of what is required to
increase market competitiveness and te create a producing area {6-2-3).

Finally, as a summary of this chapter, requirements for processing
and marketing when farmers select the crops are rearranged according
to the characteristics of products and production methods (6-3).

In this Study, data and information on the processing and marketing
of agrieunltural products were collected from related organization, such
as government agencies, private corporations, and agricultural co- .
operatives, and also from farmers. However, as will be described later,
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dae mainly to the fact that the condition of the agroindustry in the PGC
Area is somewhat undeveloped except for certain products in the
Castanhal sub-region, uniform, and time-serial statistics, or data for
all the areas and products were very limited, ‘herefore, the analysis
of the current situation of processing and marketing is based largely on
interviews and observations, as well as the statistics obtained through
the study in Brazil.

6-2 Current Situation of Processing and Marketing of Agricultural
Products

6-2-1 Overall Condition of the PGC Area

According to the Industrial Census 19751} published by Brazilian
institute of Geography and Statistics (IBGE), most of the manufacturing
industries using agricultural products such as the food industry and the
beverage industry, are situated in the southeastern and southern states,
with a particular concentration in Sac Paulo {Table 6-1). These manu-
facturing industries in the north and northeast, where the PGC Area
stretches, are generally underdeveloped. For example, although the
northeast has a comparable number of companies in the food industry to
the south, the former output is far less than half that of the latter.
Looking at the states of Para and Maranhao, which take up most of the
PGC Area, they rank high in the north and northeast respectively in terms
of their food industry contribution, bhut on the national level each of
them accounts for well helow 1% of the total production value. With
regard to the contents, these manufacturing industries using agricultural
products as the main raw materials, most of them are relatively tradi-
tional primary processing such as milling of rice and of cassava flour
(farinha de mandioca}. Soybean products, instant coffee, orange juice,
and other products which increased in production creating export earnings
in the south and southeast during the 19705 are rarely found being manu-
factured in the both states. In addition these industries consist mainly
of small-scale manufacturers such as those with less than 5 employees.

This situation shows that in contrast to southern Brazil where the
processing industries using agricultural products such as sugarcane,
coffee, and soybean have developed along with the increase in the pro-
duction of these crops, the agricultural production in the PGC Area is
in an unstable condition, producing smaller guantities of raw materials,
including those “produced" by gathering, than southern Brazil. Such
underdevelopment in agricultural production, together with the poor con-
dition of transportation infrastructure, and storage and marketing
systems, is causing the unstable supply of raw materials for manufac-~
turing industries, and is retarding the expansion and modernization of
agricultural processing. The underdevelopment of agricultural pro-
cessing is caused by delays in the introduction of new processing faci-
lities, the lack of skilled workers, the poor conditions of infrastruc-

1) "Industrial Census 1980, Brazil" has not been published yet.
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Tabla 6-1 Distribution of Farm-Product-Related Manufactures {1975)

a., Food
) No, of Employees

Area No. of Companies (year end) Production
North 4.3 2.8 1.2
Northeast 21.1 22.4 10,9
Southeast 44,5 50.1 59.1
South 22.9 21.0 24.9
Central West 7.2 3.7 3.9
Total % 100.0 - 100.0 100.0

{Number) (48,205) {500, 006) (Cr$126,835 million)

b. Beverages

Area

No. of Employees

No. of Companies (year end) Production
North 2-8 504 206
Northeast 14.0 13.3 10.6
Southeast 51.3 55.5 64.1
South 29.6 22.1 19.8
Central West 2.4 3.7 2.9
Total % 100.0 100.0 100.0
{(Number) (3,075} (53,689} (Cr$9,883 million}

c. Tobacco

No. of Employees

Area No., of Companies (year end} Production
North 2.0 - -
Mortheast 42,0 - -
Southeast 13.7 - -
South 38.0 - -
Central West 4.4 0.3 0.0
Total % 100.0 100,90 100.0

(NMumber) (205) (21,711) {Cr$6,118 million}
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d. Rubber

No. of Employees

Area No. of anies
é Companies (year end) Production

North 2.4 241 2.2
Northeast 11.3 5.1 1.7
Southeast 59.6 80.4 90.7
South 22-8 11!2 4.9
Central West 3.9 1.2 0.5%
Total % 100.0 i00.0 100.0

(Number) (1,235) (46,125) {Cr$12,569 million)

e, Leather and By-products (including fat and oil)

No. of Employees

Area No. of Companies (year end) Production
Norxth 1.2 - -
Northeast 33.9 3.9 T2
Southeast 40.1 46,3 48.0
South 21,1 42,1 43.6
Central West 3.6 - -
Total % 100,0 100.0 100.0

{Number) {1,752) (36,201) (Cr$3,780 million)
f. Textiles

A N f o . No. of Employees .

rea 0. of Companies {year end) Production
Nerth 0.7 - -
Northeast 16.6 13,4 13.9
Southeast 68.9 73.6 73.1
Soukh 13.5 11.0 1.0
Central West 0.3 - -
Total % 1Q00.0 100.0 100.0

{Number) (6,138} (33,776) {(Cr$52,484 million)
Source: IBGE, Censo Industrial 1970
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ture necessary for commercialization and of marketing systems, and also
by undeveloped related industries, e.g. information, finance, or machine
manufacturing. On the other hand, the absence of modern agricultural
processing is holding the Area in a disadvantageous position regarding
management of the agricultural production. This is especially, notice-
able for northern region's crops which are unable to compete with those
of southern Brazil as raw materials from only a viewpoint of transporta-
tion cost, because the latter are favoured by having processing facili-
ties nearby, and superior infrastructure.

Though the necessity of extensive field research in the agro-
industry of northern Brazil has been recognized since the 1970s,1) a
series of statistics and data which will clarify the relation between
agricultural processing and agriculture can scarcely be found.
Therefore, the following observation on agricultural processing in the
PGC Area are based mainly on the Superintendency for the Development of
amazonia (SUDAM} survey on the distribution of agroindustry by reglon
and materials, and the "Cadastro Industrial 1982" {(Industrial Survey) of
the states of Maranhao and Para, The coverage of these surveys,
however, is limited to the registered enterprises and priority projects
approved by SUDAM or other government agencies.

Agricultural processing and manufacturing in the state of Para
began by collecting and processing of native rubber which increased from
the end of the 19th century to the beginning of the 20th century, and
declined after about 1910 when rubber plantations were launched in
Southeast Asia. Since then, the major agricultural processing activi-
ties in the state have been textile making using jute, or beverage
making using guarana, but except for jute which had been introduced and
successfully cultivated by Japanese immigrants, most of the materials
have been cbtained from native or semi-native plahts. Since the 1970s
preferential ‘tax systems and other government programs formulated for
the purpese of promoting establishment of factories, and other financial
incentive schemes have advanced the modernization of textile industry,
and also made progress in new fields of processing such as palm oil and
fruit juice. Agricultural processing, which is concentrated in Belem
and its suburbs, in the state of Para, still depends heavily on native
plants such as Brazil nuts and acail.

Maranhao's processing is mainly of such major products as rice,
cassava, and maize, In this state, these crops are mostly for self-
consumption, and the processing is, largely low grade, for example, rice
polishing and milling. BAs for the regional distribution of registered
companies, concentration can be seen in cities such as Sao Luis and
Imperatriz. There are considered to be a considerable number of unre-
gistered small-scale rice mills and cassava mills near producing areas.
Most of the rice, which is produced extensively all over the state, is

1) "S8ituacao e Perspectiva da Agroindustria Regional” {(presented at the
seminar under the theme "Survey on Processing Techniques of
Agricultural Products and Livestock-related Products", held in
Santarem in March, 1979)
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rransferred to Fhe major cities in the country and is cleaned there.
Babassu processing ig one of the other important agricultural processing
industries in tth state. Since the 1960s with the aid of the
Superintendency for the Development of Nordeste (SUDRNE)'s preferential
tax and financial programs, the nuts, which used to be transferred to
southern Brazil for processing, have been crushed within the state. The
oil mills are distributed in the northern part where babassu grow in
large quantities. However, since raw materials are supplied by
gathering, which is seasonal, and feeder roads for collection are in a
poor condition, operations are quite unstable.

Details about the state of Goias are hazy, because the Industrial
Survey 1s not available. Recently, however, development of the cerrado
area has increased the production of wheat, soybean, and sugarcane
dramatically, and processing factories such as soybean oil mills and
alcohol plants are under construction, However, these phenomena are
concentrated in the southern part of the state, in the northernmost part
of the state, which is included in the PGC Area, rice, cassava milling,
and babassu crushing are presumed %o occupy a major position in the
processing industry, as in the state of Maranhao,

6-2-~2 Characteristics of Products as in Relation to Processing an
Marketing

When considering the relationship of agricultural production to
processing and marketing, attention should be paid to differences in
product characteristics: products to which immediate first-stage proc-
essing in the producing area is indispensable for the sake of preventing
spoilage, products to which processing is nobt especially necessary
except for simple preparation, and products to which certain treatments
such as special packing for marketing may be necessary althongh what is
normally called processing may not be. These characteristics vary
slightly according to demand and conditions, deatination to domestic and
international markets. Therefore, in this section, prior to analyzing
the current situation of processing and marketing which is a given con-
dition for crop selection, the characteristics of major products seen
from the point of view of the necessity for processing and of demand are
examined first, In addition, from the standpoint of agricultural pro-~
duction, the significance to each product of the existence of processing
plant near the producing area will be discussed., Processing includes
not only transformational processing but, in a broader sense, includes
preparation, preservation and packing. One product undergoes several
stages of processing, so the scope implied by "the necessity of
processing", is not clear. Thus, characteristics of products affeqting
the necessity of processing are studied below from the uniform viewpoint
of whether the guality will be damaged, decreasing the bargaining power
of producers, if transformational processing is not done promptly after

harvesting,
From the viewpoint of the above-stated guality preservation, farm

products are roughly divided into {1) those for which transformational
processing is indispensable, (2) those for which transformational proc-
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essing is not espécially necessary, and (3} those for which transfor-
mational processing is not a prerequisite. These products are described

below.
(1} Products for which processing is indispensable

This includes palm oil, rubber, sugarcane, and cassava.  These
products will usually decrease in quality or in weight of goods by oil
acidification, natural ceoagutation, change in sugar contenl, and
descomposition, respectively, kept for a long period of time after
harvesting., For example, the free fatty acid (FFA) of oil palm on the
day of harvesting is 1.8 to 2,0%, but it rises to 3 to 4% in a few
days, decreasing the commodity value on the market.

The contrast to the formeér three products, cassava is preserved
for home food. If it is to be sold in the form of chips, it only
needs to be shelled, sliced and sun-dried. If it is to be stored for
self-consumption for a short period of time it can be preserved by
storing in a dark cool place. When it is used as a material for
starch, it needs processing within 48 hours after harvesting in order
to prevent degradation. Most of the cassava produced in the PGC Area
is eaten in the form of cassava flour. Since cassava beging decom-
posing within 24 hours of harvesting, processing should be carried out
as soon as possible.

Commodity value is also influenced by the processing. methods such
as the type and scale of equipment. TIn the case of palm oil even if
it is transferred into the plant immediately after harvesting, it is
difficult to obtain good-quality oil if it goes into processing after
the fruit has become separated from the bunch for lack of facilities
for steam heat treatment as is found in traditional oil mills or where
old equipment is used. Today, oil palm and rubber are still gathered
by local people and put on the market after first-stage processing.
These products are inferior in quality and their competitiveness in
the market is low.

In order to maintain or strengthen the bargaining power of the
produces of these crops, processing facilities of economically
suitable scale with adegquate level of technology have to exist in the
viecinity, although the distance to such factery and the size and tech-
nological level required differ according to the kind of crop.

{2) Products for which transformational processing is not especially
necessary

Babassu, sovbeans, and maize are included in this category.
Although these crops need certain processing facilities according to
their uses, the biggest difference of these crops from those included
in (1) is that the former can bear storage and transportation for long
periods if they undergo simple treatment after harvesting, for example,
threshing or drying., If the cultivations is done on a very large
scale, proper facilities for after-harvest treatment, storage, and
transportation are needed, however, planting can be done even if these

- 214 -



facilities are outside the area in which the crop is to be harvested,

In terms of transportation cost, the distance to oil mills or the
distance to flour mills or feed factories ig certainly an important
point for farmers to consider before deciding to plant for babassu,
soypeans or Maize. However, it will not necessarily he the distance
to a processing plant; for soybeans, for example, the distance to an
oil mill might be replaced by the distance to an exporter or to an
exporting port. The point here is the distance to the use area or the
processing plant. 1In this sense, they are of a different nature
because the processing plant is not "indispensable" as in (1)}

(3) Products for which transformational processing is not a prere-
quisite

Included in this category are such precious fruits as papaya and
melon, and vegetables. However, since these products degrade with the
passage of time after harvesting like those included in (1), special
packing and transportation devices are needed to decrease the chance
of decomposition and damage during distribution., For cultivators,
some form of facilities for packing and packaging will be necessary.
The choice of markets is naturally restricted by distance and time,
although the kind of packing or means of transportation may also be an
influence. When fruits are grown for juice or canned food, con-
sidering the costg for preservation and transportation, the existence
of a processing plant near the producing area will bhe advantageous
when selecting products,

2-3 Current Situaticon of the Processing and Marketing of Major
Products

{1) 0il palm

The production of palm oil (crude oil} in Brazil is estimated at
about 22,600 tons. About 40% of it, 8,700 tons, is produced in the
state of Para, the rest in the state of Bahia (Table 6-2). Thus it
can be said that palm oil is produced exclusively in the states of
Para and Bahia. However, there are big differences between them in
the production of fruit bunches, which are the raw material of palm
0il, processing, and distribution.

First, the palm oil industry in the state of Bahia depends on a
native species (bura), of which the recovery rate is low, for 80 to
90% of its raw material, resulting in unstable procurement. The time
between harvest and treatment is long, and the quality of erude oil is
low. On the other hand, all the production in the state of Para is
from a cultivated species (Tenera), and the area under cultivation has

been increasing recently.

Next, in Bahia, oil palm was originally introduced by Africans,
who used palm oil traditionally. The palms became wild and the loca}
people have for centuries gathered the fruit bunches, and used the oil
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expressed by hand for their own food or fuel. At present, there are 6
modern mills belonging to 4 corporations. Most of the oil palm is
expressed in these mills to make oil, but some 30% of the crude oil
produced in this state is still put out to traditional -small-scale
mills driven by man or animal (Table 6-3). In Para, the palm industry
started later than in Bahia. Since there were no native palm forests,
the plantation enterprises combined with oil mill were established
from the beginning, and the newest equipment has heen introduced.

Only one main company - partly with Dutch investment — is in opera-
tion now, the enterprise seems to be more profitable than the com-
panies in Bahia. :

Thirdly, palm oil produced in Bahia is sold to oil and fat manu-
“facturers in southern Brazil in the form of crude oil., It is also
used in press-rolling of steel manufacturing., Palm oil is consumed
mainly in northeastern Brazil after being made into scap or cooking
0il there. So most of it is supplied to the domestic market. On the
other hand, Para exporks most of its palm oil to the foreign market in
the form of crude oil. As for palm kernels, while some companies in
Bahia obtain oil from them with their own mills, Para sells the ker-
nels to fat and oil makers in Maranhao and Goias: partly because the
company in Para has worked jointly with the Dutch plantation develop-
ment company since it was established, the export of crude oil is
dealt with by a Dutch trading company. In 1983, about 40% of the
total production of about 9,000 tons was for the domestic market, but
from the beginning production was aimed mainly at the international
crude palm oil market and the larger part of production still goes for
export.

The area under palm oil cultivation in Para is concentrated in
municipality of Benevides and Bragantina district near Belem, which
has relatively good infrastructure., As of 1984, total planted area
was about 7,700 ha, and harvesting area abount 5,000 ha. Of the total
planted area, 5,100 ha belongs to the plantation company with oil
expression facilities, as described before, and the rest {2,600 ha} is
cultivated by a group (30-40) of farming families who belong to a co-
operative mainly of Japanese immigrants (Figure 6-1),

The enterprisel) was begun in 1967 as a plantation project of
SUDAM, and later a Dutch company?) provided capital to construct and
operate the oil expression plant. Since 1979, the largest shareholder
has been a Brazilian company, but the Dutch company and the SUDAM
still maintaining capital shares. Shares are also held by
International Finance Corporation (IFC) and the Dutch Finance
Corporation for Developing Nations (FMO), so the company hag a solid
capital base and its technical level appears te be high.

1) Dende do Para S5.A. (DENPASA)
2) Handels Vereninging Amsterdam (HVA)
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Table 6-2 0il paln Production in Para

F.FeB. {ton}

Year (CrEEZZiil) ____Crude 011 Kernels
DENPASA  Others  Total {ton) (ton)
1978 18,585 23,798 - 23,789 4,680 -
1979 19,700 27,7IN - 29,79 5,790 694
1980 21,079 29,157 6,097 35,254 &,090 972
1981 21,922 34,720 6,144 40,864 8,143 1,500
1982 22,579 36,286 6,727 43,013 8,725 1,817
1983 - 37,676 8,840 46,516 9,915 1,618
1984* - 46, 260 12,000 58,260 12,400 2. 356

* Prevision

Source: Relatorio DENPASA and Paraense Cooperative,

Tabkle 6-3 Palm Oil Production by State and by Company

State/Company ton/year %
Para
DENPASA 5,800 25.8
Bahia i6, 700 74,2
Opalma 6,000 2647
Oldesa 5,500 24.4
Pindorama 200 d.9
rRodoes* 5,000 22.2
Total 22,500 1¢0.0

* Extraction facilities by animal

Source: CPE, Potencial de Produsao de Oleaginosas
Mamona e Dende, 1980
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‘Currently the area of the farm under plantation is 5,060 ha of
which about 2,500 ha is productive in 1984 and the ebtlmated harvest
of FFB (fresh fruit bunches) is about 46,000 tons. Until recently, in
order to utilize the full capacity of the mill, the company has been
buylng FFBE from the Japanese-descended farmers of the Paraense
Agricultural Cooperative,

However, the company's own farm has now reached the production.
stage, and in the period from April to June, at the height of the har-
vest, the mill with a processing capacity of 20 tons of FFB an hour is
said to be unable even to process the FFB harvested from its own plan-
tation,

The company is making only crude palm oil, as mentioned hefore,
and is exporting about 60% of the total production through the Dutch
trading company from the port of Belem; the remaining 40%, is sold to
fat and oil manufacturers in Sao Paulo and Sao Luis!) (Figure 6-2).
Selling prices for export are on FOB, Belem, based on the inter-
national market prices of palm 0il and other vegetable oils. Prices
for the domestic market are decided with reference to the inter-
national market price and by bargaining with users. The price of
crude palm oil in Brazil is considerably higher than the international
price even when the international price is relatively high, due to the
strong potential demand within the country far exceeding the domestic
supply. Meanwhile, all of the total production of palm kernels are
sold mainly to the states of Maranhao and Goias, instead of sgueezing
oil {palm kXernel oil) therefrom, because the amount of Kernel obtained
is too small to warrant economical operation of oil extraction. The
amount obtained and sold was about 1,500 tons in 1983,

On the important subject of transportation costs to S5ao Paulo,
comparison with those from a producing area in Bahia is instructive.
Freightage of c¢rude palm oil from Belem by tanker lorry costs
Cr$150/kg and for heavy cargoe the cost is Cr$t20/kg {(as of Sept.,
1984). Whereas, freightage of fat products (soap, cooking oil, etc.)
from Nazare in the state of Bahia is Cr$49/kg (as of Jun,, 1984},
Although there is a little difference in the base of calculation,
transportabion cost to Sao Paulc from a producing area in Para is 2 to
3 times as high as that from Bahia. This is considered to be one of
the reasons why most of the crude palm oll preoduced in Para is
exported. If a large shipment is carried at a time in the future as a
result of increased producticn, marine transportation between Belem
and Santos will be considered, decreasing the freightage by one-half
of the cost of road transport and increasing the competitiveness of
Para palm oil in the domestic market,

Production in Para is currently disadvantaged in respect of
domestic transportation, but the future outlook for competitiveness in

1} Sao Paulo: Industriais Gessy-Lever Ltda. and SANBRA (Sociedade
Algodoeira do Nordeste Brasileiro S.A.)
Sao Luis: OLEAMA (See (2) Babassu)
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Figure 6~2 Example of Processing and Distribution
of 0il Palmn (as of Aug., 1984)

Cultivation Processing
Holland
DENPASA R DENPASA {Crade OI1)
Planted: 500 ha (Kxtraction only) ‘10%
Harvested: 2.500 ha gﬂ“ Focation: Benevides Sao Paulo, Maranhao
' LY
' 10% ) (Soap)
Farmers |-+ COOPARALENSE +  OC Bitter + Para
Planted: 2,600ha  location: Santa lzabel (Extraction, Seap making)
do Para 2, Location: Belem
: (Crude oil)
Oleo Campiao F———= Para {Belem)

{Extraction only)
Location: Santa lzabel

southern markets is brighter when the following factors are con-
sidered: all the raw materials come from the .cultivated species,
Tenera, which ensures a stable supply, extracting facilities are the
newest and are capable of high productivity, the production cost of
crude oil is lower than in Bahia, and lastly freightage could be
reduced by using marine transportation, Furthermore, distance export
from the port of Belem to African or Buropean markets, is more advan-
tageous than from the major palm oil producing countries, i.e,,
Malaysia and Indonesia.

The remainder (2,600 ha) of the total area planted (7,700 ha) in
Paxa is owned by 60 farming families of Japanese descent who belong to
the Paraense Agricultural Cooperative, The size of the individual
farms planted with oil palm ranges from 25 to 150 ha, Cultivation and
harvesting are done by the individual farmers, and the harvested fruit
bunches are sold jointly through the cooperative to the nearly oil
mill (DENPASA}. This is unique type of oil palm plantation and
marketing, compared with the conventional type of estate plantation or
"nucleus estate system” which has been recently developed in Malaysia
and some other palm oil producing countries. This seems to open the
way of small farmers' participation into oil palm industry.

Many farming families near Belem used to grow pepper as a staple
crop, but production was damaged severely by a digease occurred in the
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1960s. Recently some Farmers have converted Lo tropical fruits such
as papaya, melon, and passion fruit, or poultry. ‘The development of
perennial crops which are suitable for the natural conditions of this
area, and also economically stable have long been hoped for in the
region. Recently, the tropical fruits have been facing keener con-
petitiqn from producing areas nearer to consuming market's in the
south and southeast, so the necessity of substitute crops has
increased eaven more, As a result, oil palm, which had been cultivated
with official support since the 1970s as a substitute for pepper, was
reconsidered. 1In 1975, the Paraense Agricultural Cooperative began
joint raising of nursery seedlings, The National Credit Bank For
Cooperatives (BNCC) and the Bank of Brazil provided finance, and the
State Agricultural Extension Organization gave technical advice to
this project.

In addition to the initial 2,600 ha, about 400 ha was planted in
1984, The production of PFB was about 6,000 tons in 1983 and 10,000
tons in 1984, Judging from the above production figures against the
planted area, it appears that the planted areas are not fully uti-
lized. However, the farmers are now cager to increase the production,
because the international price of palm oil is favorable and, con the
other hand, the production of papaya and melon for shipment te the
south, which are the main source of their cash income, has recently
been facing with competition with the newly emerged producing areas.
Since the technical level of these farmers are high, and they have
experience in the production of commercial crops, rapid increase of
0il palm production can be expected,

At present, harvested fruit bunches from the cooperative are
scld to the plantation company. However, as described before, the
extraction capacity of the company mill reached its limits, as the
company palms come into the production stage., Construction of an oil
mill by the cooperative has been considered for several years, and at
the beginning of 1984 a new company was established for this purpose.
The cooperative intends to start operating the mill in the niddle of
1986 with rthe assistance of other relevant organizations.

Another agricultural cooperative called Amazonica at Castanhal
in the Bragantina district started raising of seedlings in 1983, sub-
sidized by the Ministry of Agriculture. It is encouraging the members
to plant oil palm and is also preparing a palm plantation which will
be under the direct management of the cooperative. These two co-
operatives and the Tome-ARcu Agricultural Cooperative are planning to
plant a total of around 25,000 ha oil palm and to build 5 o0il mills.

In Para, not only these cultivators but several leading private
companies are making plans to develop plantations and carry out
parallel extraction operations (Table 6-4). These project sites are
located in Baixo-Tocantins and Tome-Acu micro-redions, which are con-
sidered to be suitable for oil palm cultivations, and are said to have
a plantation area of 3,000 to 10,000 ha.
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Table 6~4 0il Palm Development Program in Para

Companies Location Planned Plantation Area

REASA Moju 6,000
DENPASA Acara 16,000
AGROMENDES Acara 6,000
COMPANHIA REAL Acara 5,000
DENAM Steo. Domingo 3,000
do Capim

COOPAPAENSE Sta. Izabel

COOPAMA Castanhal 25,000
COMTA ‘ Tome~Acu

Source: Ministry of Agricultural, Para 0il Palm Program,
1983

As described above, in the area surrounding Belem in Para, which
is included in Castanhal sub-region in the PGC Area, the the cultiva-
tion of oil palm by farmers (mainly members of agricultural
co-operatives) is in progress, along with the development of palm
plantations by leading private corporations.

This area is considered to be suitable for oil palm production in
terms of natural conditions, Alse in terms of economics it may have
considerable advantages, because its infrastructure is the best in the
PGC Area, and the market price of palm o0il is on upward trend recently,
Moreover, growers in this area have the experience accumilated from
previous projects and mainly cultivators have abundant experience in
commercial production of other industrial crops and tropical fruits.

Given the above circumstances, the establishment of oil mills in
or near the producing areas is essential for the development of 0il
palm cultivation in this sub-region, as the harvested fruit bunches
nead to be processed promptly, although there are also other factors
to be improved concerning variety, nursery seedlings, farm management,
and finances for cultivation.

As stated before, the quality of oil coentained in the fruits
rapidly deteliorates unless they are promptly processed. And, the oil
mill has to be of certain scale and equipped with modern facilities,
otherwise the oil may not be internationally competitive hoth in
quality and cost. From the stand point of the oil mill, it is egsen-
tial that sufficient amount of the fruit bunches are supplied
congtantly in order to operate the mill efficiently.
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It will be important, therefore, that some arrangement he made
so that interests of the oil mill and farmers meet for the benefit of
both sides, i.e., the former being the stable and reliable buyer of
the fruit bunches at fair price and the latter being the steady
supplies of the material needed by the mill.

Anyhow, establishment of processing facilities is a pre-requisite
for the formulation of ©il palm producing areas in this sub-region.

(2) Babassu

Babassu is a very ilmportant native product in the PGC Area, which
include Maranhao which has country's largest area of indigenous and
largest babassu production, followed respectinvely by Goias and Para.
Actually these three states combined produce about 90% of the Brazil's
total production (Tablesg 6-5 and 6-6}. In each state babassu occupies
an important position in agricultural production. In Maranhao, espe-
cially, the gathering industry accounts for as high as 12,4% of the
total agricultural production including cultivation. Babassu accounts
for 97.8% of the total production by gathering, and appears to play an
important role in the State economy (Tahle 6-7).

For utilization, a nut is divided into shell, flesh, inner flesh,
and seeds,1) and which will be made into fabrics, starch, charcoal,
and oil, respectively. Al present, farmers sell mainly seeds, and use
the rest as charcoal for home or local use, Consequently so far, the
main products chtained from babassu are cake (contains 7 to 8% of
fat), which is extracted from seeds, and a residue meal {(no fat). The
crude oil is further processed into socap, surface active agents, COs-
metics, and cooking oils. Cake and meal are used for fodder. Most of
the oil is for domestic use, but the meal is exported mainly to West
Germany and Benelux countries.

The extraction of babassu began in the 1930s in Brazil. Since
the extraction and processing industries were concentrated in southern
Brazil at that time, material supply wag transported from northern to
southern Brazil., At the beginning of the 1960s, a fat and oil maker
in southern Brazil came to Sao Luils to establish a processing plant2)
which would use babassu as the main material. Since then a relatively
modern plants have been constructed in the state of Maranhao.
Currently the total production of crude babassu oil in Brazil is about
140,000 tons per year, and 70% of it, or about 100,000 tons, is presu-
mably produced in Maranhao. Other producing areas are in the state of
Piaui and other northeastern states, and most of the seeds are
extracted in the production states or their neighboring states (Figure

6""3)-

1) Average composition of the nut is as follows: shell 15%, fruit

flesh 20%, inner fruit flesh 59%, and seed 6%,
2) Oleaginosas Maranhenses S.A. {(OLEAMA) - mentioned later.
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Table 6-~5 Quantity and Value of Babassu

Production (seeds)

Quantity {(ton)

Value [(€r$ million)

State
1979 1980 1981 1979 1980 1981
Total 250,913 250,951 241,888 2,5M 3,938 6,686
Para 174 114 70 2 2 2
Maranhao 186,190 183,455 181,253 1,868 2,814 4,927
Piaut 19,445 20,214 18,543 228 343 497
Ceara 2,928 2,975 2,947 22 38 Al
Pernambuco 3 3 3 0 0 0
Bahia 534 530 542 5 8 18
Minas Gerais 235 - 207 56 2 3 1
Goias 41,404 43, 453 38,394 464 730 1,170
Source: IBGE, Anuario Estatistico do Brazil 1983
Table 6~6 Distribution of Wild Babassu
Estimated Area (1,000 ha)
State
(13 (2] [3] [4) {5] (%)

Maranhao 12,000 8,500 8,665 8,665 9,457.5 (66.7)

Mato Grosso 1,500 800 2,000 2,000 1,575.0 (11.1)
Goias 1,000 1,000 1,G0¢ 1,000 1,000.0 ( 7.0)
Minas Gerais i,000 - 1,000 1,000 1,000.0 ( 7.0)
Piaui 1,200 1,200 300 300 750.0 { 5.3)
Para - - 200 200 200.0 ( 1.4}
Amazonas - - 50 200 125.0 { 0.9)
Bahia - - - 50 50.0 ( 0.3)
Ceara - - - 30 30.0 ( G.2)
Others 700 280 480G -

Total 17,400 11,500 13,925 13,925 14,187,5(100,0)
Source: [1] Akira Konc, "Necessity for Planning in the Babassu

Industry" .
H,C. Braga and D.C, Dias, "Social and Economic

{2

Conditions of Babassu"

£3]
[4]
(5]

TOBASA,
IBGE
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Figqure 6-3 Sales -Locations of Babassu Seeds
rroduced in Maranhao {1975)
Quantily {ton)
(%)

69.17 - Intra-State 120,101
[ 9.74 > Para 15,100

2.40 15 Piaui 4,325

0.08 B Pernambuco 68

0.01 - & | Rie de Janeiro 16

Pfoduction in [: (Total}
Maranhao 173,654
.15 D Bahia 1,989

Rio Grande .

0.38 ——~O» do Norte 303
13.09 > Ceara 23,098

0.24 - £ Goias 419
0.52 P | Minas Gerais 205

Source: Basic Data TPREIT

The Maranhao Industrial Survey (Casdastro Industrial do Maranhao)
of 1982, lists 32 babassu extraction and processing mills, but dees
not give extraction capacities or any production_figures." According
to survey conducted by the Maranhao State Agricultural Planning

1) Mills which are listed but not actually operating are included.
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Committee (CEPA-MA), the national total extraction capacity in terms
of seeds ig 500,000 tons per vear, and 80% of them are process in the
state of Maranhao.1) Therefore total capacity of these extraction
mills is estimated at about 400,000 tons. Meanwhile, seed production,
was about_iB0,000 tons in 1981, of which an estimated 70% were
extracted in the state., It can he easily inferred from this that
these mills are not operating at full capacity. As will be seen

later, large mills are supplementing with soybheans to fully utilize
their capacity.

Next, looking at the geographical distribution of these mills,
Saoc Luis with 10 has the most, and other mills are situated in
Bacabal, Caxias, Timon, ete. An overall survey of the state shows
that they are concentrated in the northeastern part, where there are
dense growths of babassu, and processing mills are relatively near the
production areas of seeds, Of these mills, those with more than 50
employees, 4 in Sao Luis, 2 in Caxias, and 2 in other municipalities,
totaling 8; the rest are mostly small scale cottage industry type
mills. Furthermore in the areas of dense growth there presumed to be
many small mills not listed in the Imdustrial Survey. Among the com-
panies listed, four undertake second-stage processing; the main prod-
uct of each company is soap.

According to the Para Industrial Survey (Cadastro Industrial do
Para) of 1981, in the state of Para there are 9 factories that process
babassu in Belem, 1 in Santa Izabel, 1 in Muana, and 1 in Irituia.
Among these, the factories in Belem and Irituia procure 100% of their
materials the seeds and crude oil of babassu from other stiates to make
cooking oil and scap. ©Only 50% of the babassu seeds used in the fac-—
tory in Santa Izabel are produced within the state.

In the northernmost part of Goias, which is included in the PGC
Area, an oil mill that has a seed processing capacity of 42 tons per
day was constructed in Tocantinopolis several years agoz), though it
is said to be doing no processing except making charcoal from shells,
There is a corporation which was established in 1981 for the purpose
of carrying out overall industrialization of plantation and processing
of babassu, and which was planning to construct a factory in Sao
Sebastiao do Tocantins.3’) The company was planning to purchase the
material from a cooperative nut cracking center which was to be orga-
nized by producers and gatherers in the Bico do Papagaio area, and
ultimately to process 28 tons of seeds per day. However, the progress
made on this project is not known,

One of the reasons why the oil mill in Tocantinopolis did not
come into operation as planned is said to be the unstable gathering
operations. As menticned before, while the extraction capacity of the
whole Maranhao is 400,000 tons per year, only 120,000 tons are esti-

1) CEPA-MA, Monografia do Babassu, 1979,
2) Tocantins Oleo de Babassu 5.A. (TOBASA)
3} Geoias Babassu S.A.
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mated to be éxtracted; it can be said that the biggest problem of the
babassu processing industry in that state is the difficulty in pro-

curing raw material., Indeed, the harvesting babassu is a somewhat
primitive process. Gathering of nuts is limited to very small areas
which are accessible to the gatherers' domicile. There is no
gathering in the rain seasons, when carrying out is difficult, in
addition, the use of a hatchet to take seeds out of the gathered nuts
is a very inefficient method.

One whole family can gather 40 to 70 kg of nuts per day, which
are cracked open to obtain only 3 to 5 kg of seeds.1) Until the early
1970s nut-cracking was done under trees, and shells are left there to
decompose. Currently, however, nuts are more often carried into a
home workshop, and shells tend to be used as home fuel or as the
material of charcoal. Some gatherers take starch out of inner fruit
flesh and use it for their food. According to the above-mentioned
survey by the Maranhaoc Agricultural Committee, the cracking of babassu
nuts is concentrated in the harvesting season, between July and
December, and about 70% of the annual output is produced in this
period.Z)

Babassu gathering is usually a part-time job done when workers
have no agricultural work. Although production per family is very
small, as stated above, it is a precious cash source for the local
people who have only a few ways of gaining an income. In the years
when agricultural production drops because of drought, the population
of babassu gatherers is said to increase greatly, thus the gathering
of babassu, probably plays an important role in the economy of poor
farmers. Interviews conducted in Maranhao and the southern part of
Para in September, 1984 showed that the residents receive Cr$700 to
800 for 1 kg of babassu seeds. Gatherers sometimes exchange nuts
directly for necessities such as rice, sugar, cocking oil, etc.
instead of receiving cash.

The current situation of the distribution routes and pricing
arrangements of babassu seeds will be described below, referring to
the detailed survey conducted by the Maranhao State Agricultural
Planning Committee3d) together with the field investigation carried out
by the Study Teamn.

There are two cases of sales of the nuts: . i.e.,

a) Ownership of the gathering area is known and owner participantes
in buying and selling.

1) According to the survey conducted by CEPA-MA, some families produce
12 to 15 kg of seeds per day, but more than 50 percent produce less
than 3 kq per day (CEPA-MA, op, cit.). And the interview conducted
in August, 1984 revealed that residents sell an average of 20 kg of
seeds during the 5 months from September to January the following
year,

2) CEPA-MA, op, cit.

3} CEPA-MA, op. cit.
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b) Ownership of the gathering arca unknown or uncertain and the
gatherer{s) gell direct to the processor(s).

In both cases, seeds are sold to collectors!)

example Sao Luls or Caxias, ete.

seeds from the gatherers,
Alternatively the owner may adopt a sYys

either case, the gatherers pay “rent"
another,

in cities (for

) where processing mills 1
(Figure 6-4). 1In the case of a), however, o ccate

places several agents in the gathering area

the owner of the land often
+ and gets them to buy the

; If the gatherers are living in the area,
the owner buys at a price 15-20% lower than the cu

rrent price.

; ' : tem of lease or commission,
instead of directly interfering in the selling and buying,

but in

{land rent) in one form or

Figure &-4 Distributicn Route of Babassu Seeds

[ —— Gatherer -
Cr 3700-800/%g
LLandowner Dealer
Cr $900/ke
Afiddlemen
CrS1,100-1,200/%
Extractor T T B Extractor, Refiner
Note: Price information was obtained from the interview with local

residents and OLEAMA conducted in Aug.-Sep., 1984

Source: Aspectos da Comercializacao de Algung Produtos Agricolas

gg_Regiao Norte

1} Many of these collectors deal with other agricultural products
besides babassu such as rice, cassava flour, etc.
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The survey conducted by the Maranhao State Agricultural Committee
shows1) that the price the farmers recelve is lowest in areas where
ownership of land is established. According to the survey, the per-
centages of seed price at each distribution stage are 60 to 80% for
gatherers, 10 to 16% for dealers, and 10 to 25% for landowners.

Babassu seeds were covered by the Minimum Price Guarantee Systen
until the 1980/81 crop year, but the minimum price was usually far
lower than the market price at each stage of distribution, and this
policy had little effect on babassu distribution. For this reason the
price guarantee for babassu was abolished.

0f the seeds produced in Maranhao, about 70% are processed within
the state (Figure 6-3), of these, half are processed in the city of
Sao Luis, 30% of which being pressed by the above-mentioned fat and
oil company.Z)

The company was established in 1961, invested by a fat and oil
maker in Rio de Janeiro3) and has been until now the biggest babassu
oil manufacturer in Brazil. :

The company's extraction facilities have the capacity to treat
about 120 tons of babassu seeds per day. During the harvesting season
{September to March), the mill operates at full capacity, treating
about 3,000 tons per month. In other months, however, the amount
processed declines to about 600 tons per month, or one-fifth, Thus
the mill treats 20,000 to 25,000 tons a year, operating at 60 to 70%
of the capacity on average. In 1983 it treated 22,000 tons of seeds
and produced 12,000 tons crude oil. The annual amount processed
varies slightly being influenced by droughts f[or example, but there
have been no big differences since it started operation ({Table 6-8).
Other factors inpfluencing production volume are related to the
problems of babassu supply due to the limited gathering areas and
unstable collection methods,

1} This survey does not reveal the situation of land ownership in each
area. Price percentage at each distribution stage is as follows:

Area Gatherer (%) Cellector (%) Landowner (%)
Caxias I 76,2 9.8 14.0
Caxias II 60.0 16.0 24,0

65,0 10,0 25.0
70,0 10.0 20,0
Bacabal 78,9 11,5 ' 9.7

Source: COBRAPI, Companhia Brasileira de Projetos Induskiriaisg

2) OLEAMA .

3) Uniao Fabril Exportadora S.A. The company bought babassu seeds from
the state of Maranhao until 1961, Details about the establishment
of OLEAMA are given in Luiz da Rocha Porto, "Breve Historia da
Economia do Babassu®, 1982, :
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Table 6-8

Trends in Babassu Seed Shipment to Sac Luis

B {Unit: tomn)
Yaar OLEAMA Others Tokal OLEAMMA/Total
(%)
1062 18,019 49,007 67,026 26,88
1963 18,419 i3, om 51,490 35,17
1964 24,806 55,368 80,173 30,94
1965 21,393 63,175 85,168 25,12
1966 19,358 62,903 82,264 23,54
1967 14,566 45,900 60,466 24,09
1968 12,474 44,927 57,401 21,73
1969 18,347 67,659 86,006 21,33
1970 13,387 62,826 16,213 17,57
1971 15,675 31,011 416, 686 33,57
1972 21,816 38,035 59,852 36,45
1973 20,327 48,691 69,019 29,45
1974 20,574 70,319 90,893 22,64
1975 17,354 37,238 54,592 31,78
1976 v7,719 51,890 69,609 25,45
1977 i, 276 42,636 60,912 30,00
1978 14,543 42,459 57,002 25,51
1979 18, 347 43,980 62,334 29,43
1980 5,359 25,161 40,520 37,90
1981 5,554 8,083 13,637 40,72

{Jan/Jun)

Source:

Breve Historico da Econcomia do Babassu

The company buys the seeds for processing from & to 10 large
collectors in Sao Luis, Santa Ines, Bacabal, Caxias, Chapadinha, and

other towns at Cr$t1,100 to 1,200/kg (August, 1984}.

as described

before these collectors buy the seeds from middlemen (local dealers),
who live near the babassu palm growing areas, from land-owners or

directly from gatherers.

The number of these middlemen and

nmiddlemen/landowners who buy the seeds from gatherers, is said to be
100 to 150. The limits of the gathering area may extend 200 to 300 km
from the mili. The economic limit is said to be 300 kg from a mill,
and seeds coming from further than that are not competitive. :
pany follows this principle and its seeds usually come from the thick
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stands in the northeast of the state. Seeds produced in other stales
or even in the southern part of Maranhao are not used because of
transportation costs and conditions, even at the time of material
shortage, Meanwhile, in order to keep the year-round operation, the
company has been using soybeans as supplementary material since 1983,

In 1983, the trial period of soybean crushing, the company
treated only 700 tons, but it is said to be planning to buy 4,000 to
5,000 tons of soybean in 1984, When babassu is compared to soybeans
as a material for extraction, while the former contains an average of
60% of oil, the percentage of oll contained in the latter is 20%.
Moreover, babassu contains much lauric acid, and for some uses soybean
oi)l cannot be substituted for babassu oil., At present, while the
purchase price of babassu seeds at the mill is Cr$1,100 to 1,200/kqg,
that of soybeans at the production area is Cr$20,000 to 21,000 per
bale {60 kg) and in addition, freightage from the production area to
the mill is charged to the company. Freightage from Balsas, where
soybean production was established recently, is Cr$52/kg and that from

Goianesia is Cr$60/kg. When this is added, the cost of raw material
to produce 1 kg of crude soybean oil is about the same, or a little
higher than that of babassu oil.)) Thus, when the extraction cost is
included, soybean is considered disadvantageous as a material for oil
extraction.

However, in order to ease the difficulties in obtaining raw
material which sometimes arise when depending on babassu only, the
company intends to continue to use soybeans as a supplementary
material, and hopes that soybean production in Maranhao, Balsas, and
Imperatriz in particular, will become established and expand.

Msanwhile the company also buys palm kernels from the above-
mentioned oil palm extraction mill (DENPASA) in Para.

The company produces 10,000 to 12,000 tons of crude babhassu oil
annually, and sells more than half of it to its parent company, a fat
and oil maker in Rio de Janeiro. fThe remainder is used to make soap,
cooking oil, and candles, or is exported in the form of crude oil. .
The proportion of oll export varies according to international prices.
Thus, half of the 1983 production was exported because of a sharp rise
in the international price. Recently the company has expanded its
second processing operations and there are a large variety of pro-
ducts. These second processed products are sold mainly in northern
and northeastern Brazil, since south of Bahia is the territory of the
parent company. Babassu meal 1s exported to West Germany, Holland,
Spain, and elsewhere (Figure 6-5). As of Rugust, 1984, babassu had an
advantage over soybeans in the price of product.

produce 1 kg of crude o0il can be calculated as follows:
Babassu: 1,200 -~ 0.6 = Cr$2,000
Soybean: (21,000 - 60 + 52} ~ 0,2 = Cr$2,010
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Figure 6-5
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which is carried by onland transportation,
babassu meal is transported to southern Brazil mainly by sea, shipping
from the port in Saoc Luis (Ttaqui). For marine transportatiop one
sailing must carry at least 1,000 tous of cargo, So shipment is done
only in production peak period. puring the period, about one shipment
is made in a month, totaling 5 to © shipments a year. At other times

the meal is hauled overland by tanker lorry. Freight cost §nd time
required for transportation to Rio de Janeiro are Cr$40 to 50/kg and
10 to 12 days for marine transport, and Cr3100 to 120/kg, 3 to 5 days

for land transport.

Unlike Para's palm oil,

Looking at the situation of the oil extraction industry as a
whole babassu has the problem of excess capacity in extraction facili-
ties. On the other hand, however, as has been described, palm oil
suffers from a deficiency of extracting capacity throughout the area,
which puts babassu suppliers at an advantage, and might act as an
“incentive to increase production. However, though a study has been
done on planting techniques, it will take a considevable time for
methods for the commercial cultivation of babassu to be established.
Therefore, unless efforts are made to substantially expand the collec-
tion area and stabilize the gathering work by constructing feeder
roads, and to increase seed production by mechanizing the crushing
nuts, 1) the excess processing capacity will not he used to advantage
for material suppliers.

An advantage of babassu is the composition of its oil. While oil
palm is highly competitive against soybean {now the most important
oilseed in Brazil), in oil productivity per unit area, babassu oil —
because of its lauric acid — has industrial uses which soybean oil
can not substitute.

When techniques for integrated utilization of babassu nuts are
put into practice, an estimated 800,000 tons of starch, 600,000 tons
of fiber, 2,400,000 tons of charccal and alcohcl material can be
obtained anmually from 4,000,000 tons of nuts: This figure is
obtained, by a rough calculation, from the current annual production
200,000 tons of seeds (kernels)., The figure could in fact be larger
because some nuts still containing seeds are being discarded., When
integrated utilization is made possible, parts which have been pre-
viously unusable will be come marketable, and this, in addition to the
above-mentioned uniqueness of its o0il will increase the com—
petitiveness of babassu oil against other oils and possibly give an
incentive to gatherers. This could overcome the problems of underuti-
lization of resources, so it is hoped that techniques for integrated
utilization will be further developed,

1) various crushing machines have been developed by American and
Japanese makers, but these are still not perfected for practical use.
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(3) Para rubber!)

Production of natural rubber in the PGC Arsa is currently heqliw
gible except for that in the state of Para?’. Para rubber gained its
name in the days when Belem was named Para then the principal point
of export of this Amazon region product, The state of Para produces
about 3,000 tons of Para rubber annually, both coagulated and con-
centrated.latex, and ranks third in Brazil in the production of
natural rubber of the Hevea genus (Table 6-9), WNatural rubber predug-
tion including rubbers from other genera changes this figure a little,
but still Para occupies the fifth position. However, of the total
output of natural and synthetic rubbers in Brazil (280,000 tons}, only
10% is natural rubber, of which the state of Para produces 10%,
Therefore, its output is small in absolute terms, and does not hold a
major position in the economy of the state.

Table 6-9 Quantity and vValue of Production of
Rubber {Hevea) by State

puantity {ton) value {(Cr$ million)

1979 1980 1981 1879 1980 1981

(Coagulated latex}®*

BRAZIL 28,269 21,250 837 2,079
Rondonia 2,103 2,6 3, 11a 98 188 629
hcre 9,545 V1,367 12,857 409 1,222 2,140
Amazonas 6,970 5,854 278 549
rara 1,284 1,702 1,548 16 95 154
Amapa 19 42 12 1 2 1
Hato Grosso 347 269 314 15 23 57

{Concentrated latex)

BRAZIL i,288 2,571 1,168 30 155 99
Amazonas ~ 696 - - 78 -
pPara 1,206 1,668 1,038 28 68 88
Amapa g2 207 130 2 9 11

* Including scrap such as cuplump, tree lace, etc.

Sourca: IBGE, hnuario Estatistico do Brasil, 1983

1) Hevea brasiliensis., Other than Para rubber, there are a veriety ot
rubber trees of the Hevea genus in Brazil, and the most popular is
Para rubber. However, the statistics in Table 6-9 are considered
to include all latex produced from the Hevea genus.

2) There are plantation projects by PROBOR which will be described
later (Table 6-11), but they are not yet in the production stage.



Major producing municipalities are Santarem, Muana, Sao Prancisco
do Para, Cameta, Benevides, and Altamira; included in t?ﬁ PGC Area are
Muana, Sac Franciseo do Para, Cameta, and Benevides, whlcb ére gl}
located in the lower basin of Tocantins river. Other municipalities
that produce Para vubber, though the amount is small in the PQC hrea
are also concentrated in the northeastern pavt, but it is noticeable
that only Sao Felix do Xingu has recently increased its production in
the south,.

Meanwhile, according to the information provided by the Para :
State Iadustrial Association,1) more than B0% of the total output of
natural rubber produced in the state in 1983 was from natiye trees.
on a national level, production from cultivated trees is increasing as
the result of the Matural Rubber Development Program (PROBOR) that has
been carried out by the Superintendency for Rubber (SUDHEVEA) since
1972. At the same time production from native trees is also
increasing by the recuperation of native plants. Thus, the rubber
from native trees still accounts for 80% of natural rubber productiocn
{Table 6-10). The areas contracted (finances approved) and actually
planted in Para are respectively, 1,890 ha and 1,596 ha under PROBOR
1, 17,300 ha and 7,602 ha under PROBOR II, and 6,746 ha and 2,660 ha
under PROBOR III, as of the end of December, 1983 {(Table 6-11). Of
the area already planted (11,858 ha) about 20% is in the production
stage.Z) However, financial difficulties slow the progress of the
program throughout the country.

n the processing side, latex collected from cultivated trees is
coagulated and made into smoked sheet in the processing facilities
attached to the farm, or is concentrated to 60% in a centrifuge to be
shipped in the form of ligquid. On the other hand, latex obtained from
native trees, which account for over 80% of the total natural rubber
production in Para, is mostly smoked into balls or lumps as it was in
the old days. In this method latex is smoked and coagulated at the
center or the top of a wooden stick of about 1 m long, over a fire
using the shells and husks of a resin-rich palm such as urucuri,
cohune or cocurita. When the latex on the stick coagqulates and dries,
additional latex is coated on, to produce a ball weighing about 60 kqg.
However, this lump of rubber often contains foreign substances or dif-
ferent varieties of rubber mixed in and this crude latex will he con-
siderably inferior in quality compared te that produced by the sheet
method or the crape method which is widely used in the world today.

Crude latex obtained and treated as above is bought, like the
babassu seeds, if the ownership of the gathering area is known, by the
landowner (called a "seringalista") and if not, by middlemen and then
sold to rubber mills in such cities as Belem (Figure 6-6). The guan-
tity distributed in the former way seems to he greater than in the
latter. Also like babassu, payment for this crude latex is made to
gatherers called "seringueiro”, sommtimes bartering with daily
necessities, such as rice, sugar, salt, and medicine.

1) FIEPA, The Present Situation and Perspezkives of the AngEndustry
in EEE_Greater Carajas Program Area, 1984. )

2} FIEPA, op.cit.
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Figure 6-6 PDistribution Route of Natural rubber in Brazil

Land owners
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Note: P.B. {(Precc Basico); Minimum Price
P.R. (Preco Regulador); Regulative Price
V.R. {Valor Referencia); Referencial Value
There are two types of price for crude rubber: the minimum price

set by the National Rubber Council (CNB) and the Interministerial

Price Council (CIP), and the regulative price. The former is applied
when the "seringueiro” or middlemen buy from farmers or "seringalistas”.
The regulative price is equivalent to the winimum price with 20% added
to it as a distribution margin., The minimum price varies with variety,
guality, type determined by the place of origin, and also with percent-
age of water content in the crude rubber. Minimum price of the first
group of "Fira Acre" type (a maximuwn of 20% of water content) which
was announced on August 3, 1984, was Cr$2,530,178/ton., Though appli-
cation of these official prices is supervised by the Superintendency
for Rubber, it is not clear to what degree this supervision is
effective.
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Refined rubber is traded at market prices, using the selling pri-
ces of buffer stock as a reference value. If the market prices are
higher than this value, a Rubber Market Adjustment Surcharge (TORMB)
ig levied. The TORMB is used as a fund to buy buffer stock,

The gathering method and distribution system of crude rubber have
changed little over the years, hence the relatively low ptoductivity.
Though minimum prices are set by the Government, true price control is
possible only when the products have acquired dependable levels of
gquality through adequate processing and storage, thus it is considered
extremely difficult to apply official prices to crude rubber.

Products that have been through the process of refinement and
curing at rubher mills are shipped mainly to Sao Paulo and Rio de
Janeiro to be made into the final products such as tires. According
to the above-mentioned Cadastro Industrial, rubber-related manufac—
turing plants in Para totaled only 16 in 1981, and $ix of them are
intermediate processing mills, refining raw rubber obtained from
native trees; four wmills located in Belem, one in Sao Prancisco do
Para, and one in Santarem. Most of their products is sent to "other
states". Of the remaining 10, 6 are tire reclaiming mills (4 in
Belem, 2 in Castanhal}, and 4 are listed under “others". Included in
"others" is a mill which makes concentrated latex directly from native
field latex by centrifuging. This company used to be a soap maker,
and produced only 4 tons of concentrated latex in the year of 1979,
The products wmade at that time were all sold to other states, and the
amount of subsequent production after that is not known.

Thus the figures for rubber factories in Para have shown that raw
rubber produced from native and cultivated trees in this state is sent
to southern Bragzil, Sao Paulo for example, for final processing. This
situation shows explicitly the structure of the rubber industry in
Brazil: while the north has an overwhelming share in the production
of natural raw rubber, production of rubber products, including the
ones made from synthetic rubber, is concentrated in the south, espe-
cially in the state of Sao Paulo. Thus rubber products such as tires
manufactured in the south returns to the north to be sold.

This then is the position of Para in the Brazilian rubber
industry. If rubber manufacture is to be encouraged in the state in
the future, facilities for first processing must be established near
the cultivation areas and the distribution system reorganized. Such
improvements will lead agricultural producers to grow more Para
rubber, resulting in a stable supply of material for rubber manufac-
turing. In the areas which do not have developed related industries,
such as machine manufacturing, or finance, and information, and which
do have no advantage other than the proximity to raw material,
securing the supply of these materials is the first priority in
establishing rubber manufacturing.

This area is considered to have natural conditions suitable for
rubber cultivation and the Government and related organizations have
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carried out extensive research and experiments to encourage the devel-
opment of plantations. In spite of these efforts the production of
natural rubber has not shown a marked-expansion. .The reasons for this
méy be that, in addition to the above-stated problems of processing
and distribution, the establishment of a rubber plantation and asso-
ciated processing facilities would need large capital investment with
long gestation period.!}

One Government support program, PROBOR, has been mentioned
already. Included in this program is a sub-program in which loans can
be extended for first planting and recuperation of native plants, and
for latex refinery mills and small-~scale processing facilities
{mini-usina). In Para, only five projects had benefited from this

scheme by the end of 1983, loans were given to one projected

"mini-usina", and four "mini-usina" combined to native-forest recu-
peration projects {Table 6-12).

Along with the problem of capital, it is said that lack of
skilled workers for tappinqz} is another important factor hindering
the expansion of natural rubber cultivation. In addition, the iti-
nerant nature of much of the work force makes the implementation of

proper technical training schemes difficult. This is considered to be

part of the reason why the cultivation project that was started in
Para by a tire manufacturing company in the 1950s did not develop as
had been expected although its capitalization was relatively sound.

Because of the difficulties in adjusting to changes in demand due
to the long procurement period, and the intricacies of the handling

. and. processing procedures, natural rubber cannot compete with syntheF

tic rubber. However, since some sectors, for example tire making,

need a certaln percentage of natural rubber, it is believed that

synthetic rubber will not drive natural ‘rubber out completely. In
Brazil, the self-sufficiency rate for rubber as a whole is 80%, but
that of natural rubber alone is 50%. Therefore a production increase
is hoped for, and to achieve this, the improvement and expansion of

the distribution system, including technical upgrading from tapping to

processing, is an important task.

1)

2)

Natural rubber cultivation was encouré@ed to Japanese immigrantg—who
moved to the State of Para after World War 11 but they did not take
up. Reportedly because there were problems of capital and labour.
Tapping is done by incising the bark to cut the lactiferocus ducts
and collecting the latex following out. 1In order to obtain suf-
ficient amounts and harvest continuously, knowledge of the depth,
angle, height, time and frequency of the incisions, and other sgkills
are necessary. One of the reasons why natural rubber production,
which was at its height from the end of the 19th to the beginning of
the 20th century, has been on the decline in Prazil is sald to be
the careless tapping by the gatherers (seringueiros).
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rable 612

Processing Mill Construction under PROBOR {(As of Dec, 31, 1983)

a. Latex Refinery (PROBOR 11}
Contracted Implemented
State projects projects Contracted Balance
value
Na. No. af No. No. of {Cr$} {Cr$)
factory factory
Acre 1 i 1 13,000,000.00 -
Bahia 1 1 1 4,128,660.00 -
para 1 - - 3,500,000.00 1,250,009.00
Total 3 2 2 20,628,660.00 1,250,00%9.00
b. "Mini-usinas™ (PROBOR III}
Ho. of No. of ORTN's Balance
State Projects "Mini-usinag" quantity of Capital
contracted contracted {cr$)

Acre 62 62 58,306.31 B3,265,633,75
Amazonas 3 3 2,388.34 11,448,930.67
Mato Grosso 2 2 1,368.36 5,796,247.44
Para 1 1 788.00 -
Total 68 68 62,843,001 100,510,811.86

¢. Recuperation of Mative Forests + "Mini-usinas"

{PROBAR III}

Ho. of No. of collocation ORTN's Balance
State Projects "Mini-usinas" quantity of Capital
contracted contracted {Crs)
Acre 25 834/32 77,415.06 307,203,040.73
Amazonas 11 286/09 19,903.52 90,558,217.47
Hato Grosso 1 15/01 1,301.64 2,961,567.98
Para 5 147/04 9,718.92 41,610,240.19
Total 7 120/06 12,978,00 54,713,013.61
Note: The financial data regarding the "Banco do Brasil" are as of 30/09/83.
Source: Mapas Trimestrais dos Agentes Financeiros
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{4) Soybeauns

Brazil's soybean production is concentrated in the states of Rio
Grande do Sul and Parana, which are in the southern pgrt of the
country. ‘These two states combined account for ahout 70% of‘tve
country's production. Recently the mid-western states, includlnq Mato
Grosso, Mato Grosso do Sul, and the state of Minas Gerais in the
southeast have increased their soybean production markedly, raising
their share in national production (Table 6-13). In the north and
northeast, cultivation of varieties suited for the local environment
has begun, although it is still in the experimental stage. It is
especially noticeable that the state of Maranhac, much of which is
included in the PGC Area, has expanded its production steadily, thouqhg
absolute quantity is still small (Table 6-13).

Meanwhile, most of the oil mills are in the states of Parana, Rio
Grande do Sul, Sao Paulo, and Santa Catarina. There are no available
data on soybean oil extracticn, but acecording to the survey conducted
by the Brazil Vegetable 0il Industrial Association (ABIOVE), the
above-mentioned four states account for 98% of the total processing
capacity of the country's oilseed crushing milis?t) {Table 6-14)., It
is estimated that soybeans make up more than 90% of the material pro-
cessed in these mills, so the same figure will hold true for the
distribution of soybean oil c¢rushing capacity. Thus, soybean oil
extraction is still concentrated in the major producing states, _
Recently, however, soybean oil mills have been built and existing oil
factories have bequn extraction of soybean o0il in the states of Mato
Grosso, Goias, and Minas Gerais, showing a northward movement in
soybean extraction also. Calculations were based on the ahove
figures: crushing capacity per month is about 1,650,000 tons, and the
total production of soybeans is about 15,000,000 tons now, so the
average annual operation rate of oil mills is about 75%. However,
though the actual rate goes up to 90 to 100% just after the harvest
{May and June), it drops sharply to 25 to 30% in January and February

when soybeans are out of season, raising once more the problem of
underutilized crushing capacity (Figure 6-7}).

In the PGC Area, sovbean production with tropical varieties has
recently begun in Imperatriz, Balsas, and Araguaina, leading the
northward movement of soyhean production, Yield per unit area is
about 3 tons/ha, compared to the average yield of 1.6 tons/ha in the
south and central-west, and the highest in the state of Parana, 2.2
tons/ha, so cultivation in this Area seems to be very successful so
far. BAs for processing, as far as the survey results show, soybeans

produced in Balsas and Imperatriz {Porto Franco) have been sent to oil
mills in Sao Luis, Belem and Teresina,

Regarding the Sao Luis market, as described in the section on

i} 0il palm and babassu oil mills are not included.
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Table 6-14 Crushing Capacity of Oilseeds in Brazil

State ton/day (%)
Sao Paulo 16,870 18.5
Parana 30,6%0 33.4
Rio Grande do Sul 34,619 37.7
Santa Catarina 7,670 8.3
Rio de Janeiro 100 0.1
Mato Grosso do Sul 350 0.4
Golias 800 0.9
Minas Gerais 690 Q.7
Total 91,889 100.00

Note: The above information was collected at the end of

1982 and revised in June, 1984.

Source: ABIOVE

rigure -7 Soypean Crushing in Brazil (1981 - 1984)
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babassu, a babassu oil milll} is using soybeans as supplementary
material, The oil will is not planning to convert totally to
goybeans, but it intends to increase the purchase of soybean for the
purpose of raising the operation rate of c¢rushing machines. This mill
started crushing soybeans on a large scale this year {1984)., ‘Total
purchase is about 5,000 tons and half of it is hought from Goianesiaj
the rest is bought with in the state, mainly from Balsas. The pur-
chase price was Cr$20,000 per bale (60 kg, August 15, 1984), while
frelightage from Balsas was Cr$52/kq, that from Goianesia was Cr$60.
Generally speaking, if the freightage is charged to users, purchase
from nearer producing area is more advantageous to them, provided the
price and the quality of goods are the same. Therefore the company is
alsoe hoping that the production in Maranhac will increase, 1In 1983
the company provided small holders in Santa Ines and Chapadinha with
seeds for planting, but the crop was poor partly because of bad
weather, and the harvested crop had quality problems. On the other
hand, soybeans bought from Goianesia, Balsas and Imperatriz are
produced mostly by farmers doing relatively large-scale cultivation.
Purchase prices and quantities are determined by exchanging informa-
tion directly with farmers and cooperatives, In reality, however, in
the areas where there are no cooperatives, only large farmers may be
able to make a direct sale to millers in this way.

In soybean producing areas in the south and central-west, most of
the products are sold to mills or exporters through cooperatives,
some of which also run mills {Figure 6~-8). In the PGC Area, on the
other hand, due to the fact that soybean production is still in its
infancy, and cooperative activities are not yet developed, the amount
transacted through cooperatives is still small. There is a plan to
organize a soybean producers' union in Balsas, but in the PGC Area
only one cooperative, in Imperatriz,z) is handling soybeans.

This cooperative has its headquarters in the state of Goias, and
has five branches in the state in addition to Imperatriz. It handles
mainly storage and consignment sales of farm products and sales of
materials to its members. Only three of the branches (including
Imperatriz)} have storage facilities, such as warehouses and country
elevators; the rest only sell materials. The total membership ig
about 1,000 with 150 belonging to the Imperatriz branch. Most of the
members of Imperatriz branch are medium-size holders: 10% hold less
than 100 ha, 35% have 101 to 300 ha, 40% 301 to 500 ha, and 15% more
than 500 ha.3) Even the smallest holders bave 20 ha. The Imperatriz
branch deals in such farm products as rice and maize, but started
dealing in soybeans in the 1982/83 crop year, when 8,500 bales {510
tons) were sold. In the 1983/B4 crop year 7,000 bales (420 tons) were

1)
z)
3)

OLEAMA

Cooperativa Mista dos Productores de Soja de Goliatuba Ltd.

This farmland ownership pattern is similar to that of such newly
developing agricultural production areas as the state of Goias,
rather than that of developed areas like the state of Sao Paulo.
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Figure 6-8

a. Nationwide

Distribution Route of Soybeans
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gsold (Table 6-15)., Maize and rice are sold mainly to northeast Brazil
through CFP, but soybeans are sold directly to the processing company
(OLEAMA) in Sao Luis. This branch has a storehouse with a storing
capacity of 24,000 tons and a grain dryer. When selling farm products
it dees not charge commission, but charges storage and drying costs if
necessary. 1)

Table 6-15 Quantity of Sales by Cooperativa Mista dos
Productores de Soja de Goiatuba ILida.

(Unit: 60 kg sack)

1980/81 1981/82 1982/83 1883/84
Maize 7,000 5,000 4,000 150,000
Rice 68, 000 45,000 34,000 50, 000
Soybean - - 8,500 7,000
Total 75,000 50,000 46,500 207.000

Source: Cooperativa Mista dos Productores de 50ja de Golatuba
Ltda.

v

This cooperative started, as the name implies, as a soybean
producers' asgsociation in the southernmost part of the state of Goias,
which began increasing soybean production in the 1970s. One of the
founders of the Imperatriz branch has more than 10 years of experience
in soybean cultivation in southern Goias. He is not only a pioneer in
soybean production but a commercial producer of such grains as rice
and maize. Furthermore, as was described above, other members of the
Imperatriz branch are also medium scale commercial grain growers, and
many of them seem to have moved from leading grain producing areas,
such as the central-west and the south, The Cooperative, a major one
in the central-west handles the country's eighth largest sales volume.
The Imperatriz branch, therefore, has close connections with the
leading grain producing areas in the central-west. 1In addition, its
members have experience in grain production in those areas, and for

1) As of September, 1984, storage costs per month and drying costs per
bale {60 ky) of grain were as follows.

First half ILatter half
{Jan. - June} {July ~ Dec.}
Member Non-membex Mamber Non-member
Storage cost (Cr$) 24 30 45 70
Drying cost (Cr$) 145 181 320 450
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this reason they may be a symbolic presence in the northward movewment
of the production of graing such as soybeans. When commercial culti-
vation of soybeans and maize is firmly established and expanding in
the Area in the future, cooperatives of such medium- and large-scale
farmers will play a significant role.

In contrast to palms or para rubber, soybeans can be cultivated
even where there are no facilities for primary processing nearby.
But, of course, shorter distance to the mill is advantageous.
Meanwhile, for a crushing mill it is more important to be close to an
area where there is oil manufacturing industry, pig raising, or
poultry, that is to say, an area which consumes crude oil or meal.
The reasons for this are that the transportation of beans is generally
more convenient than oil or meal, and in Brazil, it is difficult to
obtain cdpital equipment and technicians needed for the construction
and operation of second and tertiary processing mills in places remote
from industrial areas. If poultry and pig raising exist in the culti-
vation area and there is a demand. for soybean meal, it may make econo-
mic sense to ship in the form of meat (chicken or pork), which has
higher value added, in terms of cost per unit weight. But in this
case the problem of how to dispose of the oil as by-product of meal
{product) arises.

Therefore, when the processing of soybeans produced in-Imperatriz
and Balsas is considered, judging from the above-~described conditions
influential on the siting of 0il mills, it will be difficult to set up
oil mills in these sub-regions. For the time being soybeans produced
in these sub-regions will continue to be sold to the mills as shorter
distance as possible. 1In view of the demand for meal for poultry, Sao
Iuis, Belem and Teresina will probably continue to be the markets. In
southern Brazil, crushing capacity has become too large for the output
of soybeans, as we have already seen, and considering that soybean
-production in the central-west, namely the Cerrado area, is also on’

the increase, supplies from this area will bhe directed within the area
or to the northeast for the time being,

(5) Maize

Maize is a very important crop in most states in Brazil because
natural conditions all over the country are suitable for its cultiva-
tion. 1In area under cultivation and size of production maize is the
largest national agricultural commodity. Since the 1960s, especially
as the demand for feed increased along with the expansion of poultry
and pig raising, production of maize has been increasing. However, it
is southern states such as Parana that have sustained this production
increase (Table 6-16). While these states are engaged in intensive
cultivation using fertilizer and irrigation facilities, the north and

the northeast production is mainly for self-consumption and produc-~
tivity is generally low.

Maize is grown all over the PCC area, also, being the most impor-
tant crop after rice and cassava. Generally production methods have
the same characteristics as the rest of the north and northeast.
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However, closer observation shows differences in cultivation modes
among the districts of the PGC Area, In relatively large scale opera-
tions, maize is sometimes produced as a monoculture on a commercial
pbasis but this kind of production is not yet common. Usually cultiva-
tion is done on a small scale before sowing the qleared forests with
pasture, Maize is inter-cropped with rice or feijao for 1 to 2 years
after the forest is cleared. However, in the districts which have
little uncultivated land left, small farmers plant successively on the
same fields.

The percentage of products that reach the market may vary
according'to the type of cultivation. The average in the PGC Area is
estimated at 50%, which is below the country's average, 63%. Since
the cultivation depends largely on rain, output is influenced greatly
by the weather, and fluctwate from year to year. In drought years the
production of all food crops falls sharply and even less maize reaches
the market as a vesults of increased self-consumption among producers.
Most of the maize sold on the market becomes feed, mainly for poultry,
and utilization for flour making is negligible.

In the PGC Area, poultry has recently been expanding around
cities such as Belem, Sao Iluis and Imperatriz (Table 6-17} and the
demand for maize feed has grown with it. However, since maize produc-
tion has not increased as much as the demand for feed, it is con-
sidered that the shortfall has heen made up by buying from the
mid-west and the south. 1In 1983, gross consumption in the northeast
and the north was 1,540,000 tons and 256,000 tons resgpectively, with
67% and 89% respectively being used for feed. On the other hand, per-
centage of self-supply was 18% in the northeast and 75% in the north,
so most of the purchased maize was used as feed (Table 6-18).

However, the situation of supply and demand in Para and Maranhao is
complicated, part of the maize production is exported to other states,
despite the supply is short in the state.

For example, gross production in the state of Para was about
140,000 tons in 1982, and half of it was produced in the micro-reqgions
of Medio Amazonas Paraense, Baixo Amazonas and Araguaia Paraense.
However each district sells most of the produced maize to other sta-
tes: the first two micro-regions sell mainly to Manaus {the state of
Amazonas) and Macapa {Amapa), and the last to Goiania (Goias). This
is because, it is more profitable for the producers in each district
in the state to sell to nearer consuming areas than ship to more
distant cities in the state such as Belem or Castanhal, where poultry
production is concentrated., Maize for Belem and Castanhal is bought
mostly from g;ain exchanges in Lhe states of Goias and Paraiha, but
sometimes from the states of Minas Gerais and Rio Grande do Sul, and
this may be connected with the level of guality needed for compound
feed, as well the problem of transport costs,

It is a fact that the maize produced in the state of Para is con-
siderably inferior in quality in respect of meisture and foreign
substances content, dve to poor harvesting techniques, and post-
harvest treatment such as processing, storage and trangportation. In
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particular, the maize produced by shifting cultivation is subject to
heavy losses!) and reduced commodity value due to inadequate post-

harvest treatment. Even when cultivated on a large scale on reclaimed
pasture land, the same problems are experienced when local residents
are employed for harvesting work.,

Consunption of campound feed Ffor poultry in the state of Para is
about 7,000 tons per month (1983), an 97% of it is produced in the
state. fThe proportions of composition are usually 60% maize, 35%
goybean meal and about 5% micromineral additives, Though produced in
the state, maize is often not available in sufficient quantitiesg,

Similarly the state of Maranhao is buying from such states as
Para and Minas Gerais to make up lts shortage, while shipping the
maize it produces out to Ceara and Pernambuco.

When using maize as a feed, if other ingredients such as soybean
meal -are available, it is advantageous in view of transport costs to
make compound feed in the cultivation area and ship in the form of
meat, which has higher value added. For cultivators producing maize
for feed, it is advantageous if demand from poultry or feed factories
exists locally, The figures for registered companies, however show
that compound feed factories are concentrated in Belem and Sao Luis,
and eonly one factory in the PGC Area at Acailandia. On balance, as
was seen before in the example of Para, maize is shipped out of the
state to nearer consuming areas. However, even if the large scale
mechanized cultivation spreads in the PGC Area in the future, its com-
petitiveness will be small in the southern and mid-western markets
which have big producing areas close by, Therefore, an important con-
dition for the establishment of maize production will be whether feed
factories are built and poultry production develops in the PGC Area.
In order to increase the competitiveness of the markets in the area
against the maize brought in from the scuth and the central-west, the
improvement of post-harvest techniques from the farm to the feed-mills
and the reorganization of the distribution system will be as important
as the improvement of cultivation technigues of producers.

improvements on the production side, including post-harvest
treatment are an important regquirement for small farmers, who account
for a large part of regional maize production. In this area maize, as
well as such traditional crops as rice, feijao and cassava flour
{farinha de mandioca), is mostly sold to wholesalers, retailers and
feed factories through middlemen {Figure 6-9}. Sales through co-
operatives average about 40% of commercialized products nationally
{Figure 6-9), but the average in the PGC Area seems to be below that

1) According to the survey conducted by National Compound Feed
Industries Union (SINDIRACOES), on the nationwide level, losses
generated during the harvest of maize accounts for 7% of the total
output, and those generated during processing after harvest amount
to 5% of the total harvest., In the north, the combined losses
amount to about 20%.



Figure 6-9
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figure hecause of the scarcity of active cooperatives,!) Maize is
covered by the Minimum Price Guarantee System formulated by the
Government. But in order to sell to Production Credit Board (CFR),
which is implementing the system; the products carried into the
designated storehouse must meet guality standard in respect of
moisture and foreign matter contents; the producer must bear the costs
of transportation to the storehouse, unloading and drying and must
store the products until the minimum price comes into effect. For
small farmers, who cannot meet these conditions, it is more convenient
to sell to the middlemen who visit the villages. 1In addition, in the
above stated supply and demand situwation, market prices have recently
tended to exceed the miniwmum guarantee price, and large guantities
have been shipped to open markets.

It is considered that the kxind of production for self-consumption
which is widely practiced in the PGC Area will not be able to produce
maize competitively against large scale mechanized cultivation.
However, in order to make the product more profitable for the growers,
it is exigent to seek commercialization by rearranging distributien,
and the facilities for treatment and storage, as well as by intro-
ducing improved varieties and improving cultivation techniques.

At the centers in the southern part'of the PGC Area, e.g. Balsas
and Imperatriz, the problem is the competition with soybeans, and in
small scale cultivation areas such as Bacabal, the competitors are
rice and feijao. Regarding these problems, not only market and mini~
wum prices, distribution margins but also the comparison of relative
profitability of these crops should be reviewed from the respective

cost of production.

(6) Cassava

Cassava has played a significant role in Brazil as an important
food crop, but the nationwide importance as a food crop has receded
with grains becoming increasingly widely grown., However, it is still
a staple food in the north and the northeast, where there are many
low-income families. Although production is spread throughout the
country, the north and the northeast still account for over 60% of the

national preoduction of cassava {Table 6-19).

In the production of cassava, the states of Maranhao and Para,
large parts of which are included in the PGC Area, rank high in the
country, and it is an important food source in each state. The area
under cultivation of cassava is comparable to that of rice or maize.
Most of the cassava produced in the area is made into flour called
farinha de mandioca2) in or near the producing areas (farming villa-

1)

2)

However, in the sales by Maranhao agricultural co-operatives,
maize ranks seccond after rice {Chapter 5: Institutional System

Related to Agriculture).
The tuber is peeled, mashed and pressed to remove water and then

dried on an iron plate. The recovery rate of flour from tubers is
about 30%.
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ges) for local consumption. This farinha is a staple food in the
area, There are other products processed from cassava are flour for
bread making and starch, but production ig not large,

Cassava, like maize, is basically a crop for self-consumption,
but it also serves as a commercial crop, which is important to small
farmers, since cultivation is relatively easy and processing facili-

ties are comparatively simple. The rate of commercialization of
casgsava for the Area is unknown but according to the Agricultural
Census (Censo Agropecuaria) of 1980 by IBGE, commercialization of
farinha processed in the villages is 85% in the state of Maranhao and
95% in the state of Para. An interview conducted by our field survey
shows that in Braganca about 80% of farinha produced in the villages
is sold, and also in Bacabal, Maraba and Araguaina, farinha is a main
cash source or is traded for other necessities. Producer prices of
farinha were Cr$400/kg in Braganca, Cr$500/kg in Bacabal and Crs$300 to
Cr$400/kg in Araguaina, as of September, 1984. Most of the farinha
processed in the villages is sold to wholesalers and retailers through
the middlemen who visit each district (Figure 6-10}.

Figure 6-10 Distribution Route of Cassava Flour (farinha de
mandiorca) in the Greater Carajas Program Area
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According to the Agricultural Census of 1980, 74% of farinha pro-
duced in the villages is sold to these middlemen in the state of
Maranhao, and 88% in the state of Para. Sometimes wholesalers and
retailers handle the products, and many of them deal in rice, malze
and feijao together with farinha. Though prices at each of marketing
is not known, according to the survey conducted in Bacabal, the retail
price of farinha was about Cr$1,000/kg, so the distribution margin was
50%. Markets for the commercialized farinha are, like those for rice,
mainly in the state and the region (the northeast and the north).

_ Accordinq:to the Agricultural Census of 1980, about 90% of
farinha produced in the villages is processed by small scale producers
with land of less than 100 ha both in Maranhao and Para. In Maranhao,
gspecially, production by small farmers with land of under 10 ha
accounts for 69% of the total. The cénsus does not cover all produ-
cers but general trends in village processing of cassava can be
assumed from the figures. That is to say, most of the farinha pro-
cessed in the villages is produced by small farmers, and the reason
why farmers of this scale are capable of processing quantities
necessary for commercialization is because only simple facilities are
needed for the production of farinha.

However, it is not financially easy for many of the petty farmers
to own even these simple smali-scale facilities (called "casa de
farinha" which means "house of farinha"). There are many farmers who
rent the facilities owned by other producers or merchants to process
their own cassava tubers. Farmers who own processing facilities are
relatively large and wealthy farmers. Some of them own a rice milling
machine in addition to cassava processing facilities., In the neigh-
borhood of Bacabal there is a village (comunidade) where 52 of 72
farming families are tenant farmers and the average cultivated area is
about 3 ha. TIn this village, a farmer with 32 ha owned facilities for
cassava processing and a rice milling machine which other farmers use,
paving 20% of the weight of the farinha as a fee. Villages that have
accessible processing facilities are fortunate. In the case of Alto
Alegre, some farmers are said to have left their cassava rotting,
mainly for home consumption, bhecause there were no facilities for pro-
cessing and storage in their district,

Meanwhile in the PGC Area, large population centers and cities in
each area have relatively modern processing mills that are equipped
with pressing machines and dryers. However, even if these mills are
at a distance from a production area where the harvest can be carried
in before rotting, it is still difficult for many swmall farmers to
take advantage, because they have no efficient means of transport such
as truck. Small farmers who are forced to transport cassava tubers,
which soon perish, have little bhargaining power., So in the areas
where co-shipping with other farmers is difficult, they have to pro-
cess the products by themselves for commercialization. As described
before, however, in the case of farinha, many of the producers do not
have their own means of transport or sale and most of the produce is
sold to middlemen and brokers. Therefore, in order to have these
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small farmers select cassava as a profitable crop, it is necessary not
only to get up small scale processing facilities in villages but also
Lo improve the distribution, for example by adopting a co-operative
selling system to increase their bargalning power,

Considering the current exigting demand in the northeast and the
north, there seems to be little possibility for the time being of
casgava heing used in large quantities as a feed material, (i.e. in
pellets and chips) or for fuel alcohol. For these uses, processing
mills will have to be near the producing area because of the
perishable nature of this crop after harvesting., Also the transpoxr-
tation and infrastructive improvements already mentioned will also be
required.

{(7) Sugarcane

Sugarcane is one of the few crops for which cultivation area and
production are increasing steadily throughout the couniry. This owes
much to the National Alcohol Program (PROALCOOL) which was bequn in
1975, and the international sugar prices which were high from the end
of 1979 to the beginning of 1981. 1In 1983, production in the state of
Sao Paulo accounted for more than half of the country's total output,
followed by such traditional producing states as Alagoas and
Pernambuco. However, since PROALCOOL has recently been avoiding
building factories in areas where production is concentrated in order
to diversify the material producing areas, the distribution of sugar-
cane production areas is changing gradually. 1In particular, there
have heen notable production increases in the central-west including
in the Cerrado {Table 6-20)}.

in this situation, while sugarcane produced from the mid-west to
the south is made into sugar and fuel alecochel on about fifty-fifty
basis, production in the northeast and the north is still made into
sugar in the ratio of about 3 to 1 {estimated from Tables 6-21 and
22).

In the PGC Area, sites suitable for sugarcane cultivation are
distributed widely, but are mainly in the northwest. 1In each state,
sugarcane occupies larger areas than annual food crops such as rice,
maize, cassava and feijao. However, while the country's production
tends to grow rapidly as the demand for alcohol rises, production in
Para and Maranhao is stagnant in general, and their ranking in the
country's output falls each year (Table 6-20).

Looking into the cause of this from the point of view of pro-
cessing, it can be seen that delayed modernization in the sugar making
seclor has led to the decline over a long period in the cultivation of
sugarcane. It is proving difficult to establish an alcohol-making
industry in the Area, where capital is in short supply compared to
other producing areas such as the central~west and the south, and also
infrastructure and other related industries are in a poor condition;
as a result the new planting that has accompanied the establishment of
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Table 6-21

PTrends in Sugar Production in Brazil (1979-1981)

(Unit: ton}

Region/State 1979 1980 1981
North/Northeast 2,898,039 2,741,529 3,113,038
Para 5,514 8,269 6,590
Maranhao 14,674 17,668 17,351
Piaui 2,858 2,949 1,372
Ceara 44,545 36,504 31,572
Rio Grande do Norte 83,532 83,436 88, 241
Paraiba 141,110 144,782 136,531
Pernambuco 1,324,473 1,275,478 1,396,140
Alagoas 1,151,171 1,034,971 1,277,453
Sergipe 91,511 98, 265 103,649
Bahia 38,651 39,207 54,099
Center/South 4,072,568 5,101,989 5,144,524
Minas Gerais 468,854 482,018 445, 3560
Eépirito Santo 52,154 45,869 43,168
Rio de Janeiro 506, 059 432,661 472,711
Saoc Paulo 2,752,467 3,846,168 3,915,295
Parana 194, 701 210,432 180,478
Santa Catarina 44,547 33,498 42,019
Rio Grande do Sul 7,276 9,928 8,476
Mato Grosgso 21,669 19,928 21,419
Mato Grosso do Sul - - -
Goias 24,841 21,487 15,598
Total 6,970,607 7,843,518 8,257,562

Source: IAA
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factories elsewhere was rarcly seen in the states, According to the
survey conducted by the Sugar and Alcohol Institute (IAA), the minimum
economical scale of an alcohol-making factory is 30,000 liters per
day, and an area under suyarcane cultivation needed for Full capacity
operating is 1,000 to 1,%00 ha. “herefore the construction of a fac-
tory brings about a dramatic increase in cultivation area and produc-
tion rate.

As mentioned before, while the rest of the country's sugarcane
production has been increasing sharply, both Maranhao and Para have
been losing their relative position, but it should be noted that
Maranhao, at least, began in 1976 to increase itg cultivation area,
which had been in decline until 1975. Furthermore, along with the
rise in yield per unit area, production has increased since the latter
half of the 1970s.1)  This may be hecause under the "alcohol factories
construction plan” by PROALCOOL which started in 1975, planting of
improved varieties increased producticn. In Maranhao, the number of
projects approved by PROALCOOL is 2 as of September, 1984, and the
total production capacity per crop is 68,%00,000 liters (Table 6-23).
as of December, 1981, however, the number was 5 and production capa-
city was 107,800,000 liters, according to IAA statistics. On the
other hand Para had only one project with a production capacity of
2,130,000 liters in December, 1981; a factory with production capacity
of 9,700,000 liters was approved in January,. 1984, increasing the
number to 2. This difference in the situation of processing between
Para and Maranhao is considered to he reflected in the previously
described production levels.

Recently, however, the number of companies subwmitting proposals
for alcohol projects to the National alcohol Planning Committee is
increasing in Para as rapidly as in Maranhao. B&s of September, 1984,
the number of projects under examination was 10 in Para, 4 in
Maranhao, and all, except one in Para, are located in the PGC Area.

The number of PROALCOOL-approved projects in Goias is 31 as of
September, 1984, and those under examination number 31; 4 out of each
are situated in the PGC Area. However, one of the approved projects
is a babassu factory in Tocantinopolis as described hefore; the rest
are all projects in which sugarcane is used. These factory sites are
all suitable for or capable of growing sugarcane, and because
PROALCOOL is giving priority to "projects in which commercial and
advanced technigues are used in production”, and has the expressed aim
of Mintegrating agriculture and industry", many of these factories
also have farms attached to them. Priority goes to pr03ect "which
generate productivity commensurate with the investment"

Consequently, although the policy of PROALCOOL includes “rev1ew1nq the
possibility of having small scale producers and factoriles participate

along with PROALCOOL, and is planning to improve cultlvation tech~
nique and to introduce improve varieties such as "Republica do
Brazil" to increase production.
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the program and setting up mini~distilleries taking into account the
characteristics of each regqgion", projects submitted for assistance
will necessarily be already capitalized (loans are not extended for
the purchase of land} by companies with the technology and expertise
Lo build and operate productive factories and farms.

In recent years, projects in the north which is in sufficiently
supplied with alcohol, have been given priority for special PROALCOOL
loans, However, with the criteria for assistance gradually becoming
stricter, the allotment of agricultural loans decreasing and. interest
rates rising, it has become difficult even for large companies to
enter the alcchol producing industry as integrated cultivators and
processors, In addition to this, the quality of labor in the north is
generally lower than the center and the south, and bring problens of
exper tise skill for the construction and operation of factories; this
also holds true for other processing industries. BAn alcohol factory
with producing capacity of 22,000 liters per day,1) which is under
construction {(as of July, 1984) in Tocantinopcolis in Araguaina sub-
region, began construction in 198%. The current estimated operations
start date is said to be considerably behind that originally planned.

Meanwhile, for medium and small scale growers (producing raw
materials only) sugarcane cultivation, which takes one to one and half
years from planting to cultivation, also has problems now that agri-
cultural loans are difficult to obtain. Furthermore, for the Area,
which has only a Tew feeder roads, transportation to the factory will
be another problem., IAA is instructing the alcohol factories to
obtain materials within a distance of 30 km, but the above factory in
Tocantinopolis is planning to buy within 20 km, the main consideration
seems to be the bad condition of the local roads. It goes without
saying that poor conditions of infrastructure will disadvantage factor
operations also,

Since sugarcane should be processed within a certain time after
harvest {about 24 hours), it cannot be taken out of the area unpro-
cessed. And even when it is made into aleohol or sugar, it is hardly
competitive in the markets of the center and south, which have highly

productive cultivation areas and processing factories. Bas for culiti-
vation growing with demand in the north and in parts of the northeast,
there is a possibility of it developing in the long run, if the
problems of infrastructure, technique and capital can be solved.
However, cultivation of sugarcane as a material of fuel alcohol should
be reviewed, paying attention to the trends in petroleum production,
which has been markedly increasing recently, while its internaticnal
price has been falling.

Meanwhile production of sugar fluctuates widely year by year and
is stagnant in general. Looking at the distribution of sugar fac-
tories in the Industrial Survey mentioned before, we find one in
Altamira, three in Santarem, and one in Castanhal in the state of
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Para. In the state of Maranhao, there is only one factory in Sao Luis
and one in Bacabal. One of the three factories in Santarem and those
in Castanhal and Sao Luis are not directly making sugar out of sugar-
cane, but are refining raw sugar; the remaining two factories are

making raw sugar and syrup from sugarcane.

Crude sugar is also commonly made using a simple device in and
around the villages, especially in Maranhao., According to the
Agricultural Census by IBGE, almost 90% of the sugar processed in the
villages comes from facilities owned by the producers themselves, The
survey states that most of those who do this kind of processing culti-
vate areas of between 100 and 1,000 ha. Generally, large scale far-
mers tend to use their own processing facilities. About 90% of the
production of syrup is sold through middlemen, but self-consumption
accounts for over 20% of the raw sugar produced, therefore most culti-
vation, particularly by small producers, is considered for home con-
sumption. This type of villages processing especially by small
producers {like other self-consumption crops such as cassava), would
benefit from an improvement in the distribution system such as the
cooperative marketing.

6-3 Processing and Marketing of Agricultural Products and Selection
of Crops

As has already been mentioned the conditions of processing and
marketing necessary for agricultural producers to select differ not
only with the characteristics of the products themselves, but also
with the scale and form of their farm nanagement and the preduction
environment, such as the condition of the infrastructure and the
distance to markets. In order to summarize the discussion in this
item, farmers are roughly divided into small farmers, who produce
mainly for their own consumption, and large and medium scale farmers,
who conduct commercial production. fTaking the characteristics of pro-
ducts into consideration, an approach to processing and distribution
that will make each product competitive in the markets will be
reviewed,

Given the current production envirenment which has already been
described, the major obstacles in processing and distribution the far-
mers face when they commercialize a product, can be summarized as
follows, in accordance with the characteristics of products, which we
arranged earlier.

First, in order to realize the commercial value of products which
decline in guality or lose weight if processing is delaved after har-
vest, for example ©il palm, rubber, cassava and sugarcane, it is
necessary to secure processing facilities of an appropriate technical
level near the production area. 1In the case of oil palm production at
Castanhal, for example, where prerequisites such as natural conditions,
cultivation techniques and infrastructure are relatively satisfactory,
and presence of the oil mill close by positively influences the expan-
sion of production and the stabilization of management, and the matching



of product quality with processing prerequisites is being realized.
However the next step is to improve distribution for the products in
this group, in order to sell the processed products to consuming areas.

On the other hand, products that can stand the storage and
transportation for relatively long perieds, e.g. babassu, soybean and
maize do not necessarily need processing facilities in the neighborhood,
but the competitiveness of these products is greatly influenced by the
distribution conditions. 1In the case of soybean and maize production
around Imperatriz, for example, cooperatives, which possess distribu-
tion information and storage facilities are able to change the crops
preduced by each farmer into commodities with some level of guality and
marketable ¢uantity,

Aside from oil palm, rubber and babagsu, which have become the spe-
cialities of this area because their range is restricted by the natural
conditions, other products which are also produced and marketed in the
center and the south such as soybean, maize and sugarcane, the proximity
of markets has become an important factor in establishing production
areas, regardless of the necessity of processing. For the time being,
crops produced in the PGC Area will not be competitive in major domestic
markets, bhut. the products substitute. When these products are
established as commodities both in quality and quantity, production for
international markets may be possible, taking advantage relative proxi-
mity of the north to the European and African markets,

As we have seen above, each product needs different conditionsg of
processing and distribution, depending on its characteristics, in order
for commercialization to be possible. Taking this into account, let us
consider the approach to processing and distribution that would make
each product competitive in the markets for small and petty farmers, who
produce mainly for their own consumption, and large and medium scale
farmers, who produce commercially.

In the PCC Area, other than pepper and tropical fruits, large and
medium scale farmers have recently begun commercial cultivation of such
perennial crops as oil palm around Castanhal, and such annual crops as
soybean, maize and rice around Araguaina, Balsas and Imperatriz. As a
whole, however, agricultural production is, for the most part, devoted
to the cultivation of Focod crops such as rice, maize, cassava and feijao
by small farmers, which are intended mainly for their own consumption.
These crops occupy a larger cultivation area than any other crops now
under cultivation in the PGC Area, and also have large output, having an
important place in the economy of each state, especially of Maranhao,
which does not have any prominent specialities except babassu.

These small and petty farmers, who grow the above-mentioned tradi-
tional crops mainly for their own consumption, generally lack capital
and modern techniques, and generally their facilities and means of orga-
nization not only in cultivation but also in processing and distribu~
tion, are inadequate for commercialization purposes. For example,
cassava needs prompt processing after the harvest, but there are farmers
who are unable to set up even simple facilities for making it into
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farinha, also there are few examples of equipment foF the process%ng and
storage of maize and rice, although they‘ne?d:v?ry little proces§;ng.
Consequently in the stage before commerCLall?atlon, th?y lose weight and
decline in guality, decreasing their commercial valge‘ln the market,
Alsc, many of these small producers do not have efficient means of
distripbution, such as trucks, and they are hot strongly organized,
making joint shipping difficult. The distribution routes qf these four
items are almost the same, and sale of the harvested crops depends
mostly on middlemen or brokers who come round the villages,

Partly.because they are important as.staple food, these crops are
covered by the government's Minimum Price Guarantee System and these
prices serve as a certain standard for producers when they sell their
products to middliemen. However, since the producers themselves do not
have means of transportation and storage, they cannot benefit fully from
this system. DPrice support policies will have more effect, if they are
implemented in coordination with other measures, such as improvements in
processing, storage and transportation. The National Warehouse Program
(PRONAZEM) that has been carried out by the Brazilian Warehouse Company
(CIBRAZEN) and state loans for construction of processing facilities
have been playing a considerable role. But it will still not always be
easy for the small holders, who have little capital, and no cooperative
organizations, to make use of them. :

Consequently, in order that the small holders may increase their
percentage of commercialized products as well as their bargaining power,
it is necessary that an integrated support program, including not only
improvements in processing and distribution but also in cultivation
technigues and the promotion of farmers' organizations, bhe carried out.

In Para, cotton is one of the crops which increased production
under such an integrated support system, sometime called a package
program. In this state, a spinning company!)} began in the middle of the
19705 to provide seeds of new varieties?) and fertilizer through the
State Agriculture Department, on condition that the company may buy the
harvest. The depariment has alsc been giving instruction in cultivation
techniques., Loans for production were added, and recently the State

Agriculture Extension Corporation (EMATER) is said to have been

spreading technigues more intensively, Under this program, cotton pro-
duction in the state increased markedly, from 300 ha in planted area and
120 tons in production in 1974 to 11,591 ha and 4,400 tons respsctively
in 1982,

Thus there is much prospect of increase in production, especially
by the small holders, as the result of technical aid by the government,
agricultural loans, supply of materials and purchase of harvested Crops
by processors; in other words, encouragemeni measures in combined form
of technique, capital and market. Partial supportive measures such as

1) Empresa Linhas Corrente S.A.
2) "Acala del Corro" introduced From Peru,
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building small facilities for processing and storage, may lead cultiva-
tors to produce commodities. However, for small scale producers, who
lack in any of the above production factors, it will be egually impor-
tant to give technical instruction on the operation of the facilities
and the cultivation and harvest of the crops, and also to create a
system aof distribution and sale., In this Area, where production of
crops is insufficient, beth in guality and guantity, for commer-
gialization, compared with the center or the south, eétabiishing
encouragement programs for processing and distribution sectors only will
not have a great effect on farm production; therefore a program which
comprehensiVGly helps cultivation, processing and distribution is con-
gidered neeessary.

Meanwhile, as described bhefore, production by the large and medium
scale farmers, who produce commercially still takes up only a small POY -
rion of total production in the PGC Area, with the exception of cer-
tain crops in some districts, However, oil palm, soybean and maize are
already in production on a scale which makes them competitive in
domestic and foreign markets, The commercial production of rubber and
sugarcane is also likely to increase, although there are many problems
yet to bhe solved.

For example, while soybean, maize and sugarcane will be forced to
seek to expand markets in the northeast and the north due to the com-
petition with leading production areas in the central-west and the
south, oil palm and rubber are expected to compete in markets outside
the Area because being unigue specialities of this Area, they have a
potential national demand. Also as the demand for palm oil, in par-
ticular, has increased recently in developing countries, there is a
possibility of a production increase aimed at International markets.

Since farmers who are considering commercial production of these
crops already have technigues and capital at a certain level, and orga-~
nizations for productien and sale such as cooperatives, it will be an
impertant task to improve and expand the conditions necessary for pro-
cessing and distribution in accordance with the characteristics of each
product, as we have already indicated, in order to increase its com-
petitiveness. In other words, the primary condition needed by oil palm,
rubber and sugarcane, for which processing is indispensable, is the
establishment of processing facilities, and that needed by soybean and
maize, which can be commercialized without heing processed, is the impro
vement of the distribution system. Naturally, iwmprovements in cultiva-

tion techniques, loans and infrastructure are also impartant, so that
large and medium scale producers may expand production and stabilize
management further. If possible, an integrated measure is recommended
just as it is for small scale producers, but programs concerning only
pracessing and distribution are considered to have a certain effect on
agricultural production.

As for the crops, for which integrated utilization is possible
typified hy babassu, if the processing techniques are improved, this
will increase price competitiveness and as a result is expected to
create an incentive for gatherers or possibly producers,
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7. AN APPROACH TO CROP SELECTION ON THE BASIS OF SOCIAL
AND ECONOMIC CONDITIONS

7-1 Introduction

e following factors are considered important in selecting
priority crops for production in a region: (1) the objectives'of the
agricultural development of the region, (2) the present situation and
short- and medium-term outlook of given conditions such as land
resource, natural conditions, social capability (including technology,
organizatians and education), transportation and processing infrastruc-
ture, agricultural structure, and the market situation within and
without the region, and (3) characteristics -- such as suitability to
natural conditions and freight bearing capability -- of each crop.

The two factors expressed in the above (1) and (2) have the
following two dimensions. Since specific sub-regions were designated
for investigation, the first dimension is closely related to the aspects
of regional development. The second dimension involves the aspects of
farm management.

Items covering the first dimension were reviewed from various
aspects of the study on regicnal development potentials outlined in Part
11, and also from the previous chapters of this Part, In this chapter,
some Ffarm models will be applied to examine what impact changes in the
surrounding conditions will have on crops selection. Then, an approach
to crop selection will be made on the basis of the above-mentioned two
dimensions.

7-2 Impacts of Socio-Beconomic Factors on Agricultural pProduction and
Farm Incomes -- Farm Management Analysis

Crop selection by farmers varies according to the circumstances?)
in which the farms are placed and with the objectives of the farm mana-
gement, In this section, by taking into consideration the present
situation of farm management and the emphasis of policy at the PGC Area,
a study is undertaken to identify the impacts of major socio-economic

factors on farmers' crop selection, through an analysis of some typical
Farm models in the Area.

The following four farm models are studied:

(1) A subsistence farm model as representative of the overwhelming

majority of farms producing food crops mainly for self-
consunption.

1) Circumstances here include natural conditions, level of applicable
techniques, distance to the markets, transport infrastructure, loca-

tion of the processing facilities, and situation of such agricultural
institutions as institutional credits.
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(2) Two farm models of commercial crops, which have bequn to appear in
some areas, The perennial crop ¢il palm and the annual crop
soybean were selected for this study. Since beef competes against
soybean in many areas, a comparative study of these two activities
was undertaken.

{3) A land rotation farm model attempting to depict the conditions for
the continuation and transition to sedentary cultivation of the
shifting cultivation system. '

7-2-1 Subsistence Farm Model

The small-size subsistence farms are most commonly observed in the
sub-regions of the PGC Area. The objective of this farming is to secure
the staple foods and cash income for the farm household, as well as
seeds necessary for the following crop year and some reserves, The
staple food crops are rice, maize, cassava and feijao, which are assumed
to be cultivated by using the labor of three family members.

The quantities of supply for self-consumption hy crop are deter-
mined with the number of Family members assumed to he seven. Rice has
been introduced recently and its consumption is growing. Cassava has
long been a traditional food crop, but its intake is decreasing as the
consumption of rice increases. If there were no rice, the consumption
of raw cassava would be 3 kg per day per perscn., Calculations have been
made assuming an amount of 1.5 kg -on the assumption that rice represents
50% of consumption. Maize and feijao are also indispensable foods, and
the quantity of self-consumption of both also includes seeds for the
following year.

[Calculation of food for self-consumption])

Rice 0.5 kg x 365 days x 7 persons = 1,278 kg
Maize 0.2 x 365 x 7 = 511
Cassava 1.5 x 365 x 7 = 3,833
Feijao 0.3 x 365 x 7 = 767
The process of farm model analysis is as follows: (i) the basic

solution of the model is represented, (ii) based on the basic solution
impacts of rise in rice yield on the cropping pattern and farm income
and (iii) impacts of increases in the rice price are investigated,

(1) Contents of the Model
The problem involves a crop selection that enables farmers to
secure food for self-consumption and at the same time obtain as much

as possible cash income on a limited land area and under the
constraints of family labor.
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Objective funckion

2 = PyyXy + PpyaXp + P3y3X3 + PayaXyq
- CqPy - CoPy - C3P3 = C4Py vesasaaaas (1)

Constraints

Xy + Xo + X3 + Xg <A s {2)
bo1Xq + bos¥o + byoXi < B2 ... (4)

b3qXy + b3aXy B3 seses (5)

f A

bgaXy + bg3X3 + bgaXy < Bg ven.. (B)
b53x3 + bsgy, < BS5 L..a. {7}

C“ --c.oo (8)

YiX4 2
Y2Xo >C2 aaees (9)
¥aX3 >C3 ..ee (10
YaXq > Cq4 wae. (11)
where, X3 : Planted area of rice {ha)

Xy : Planted area of maize (ha)

X3 : Planted area of cassava (ha)

X5 : Planted area of feijao (ha)

Py : Unit price of rice (Cr$10,000/ton)

Py : Unit price of maize (Cr$10,000 cruzeiro/ton)
P3 : Unit price of cassava {Cr$10,000 cruzeiro/ton)
P4 : Unit price of feijao (Cr$10,000 cruzeiro/ton)
%2 t Total revenue (cash income in Cr$10,000)

A : Total area of land (5 ha)

B1 : Labor availability for October and November {120 labor-
days)

Bs ¢ Labor availability for December and January (120 labor-
days}



By 1 Labor availability for March and April (120 labor-days)

=s}
=

Labor availability for May and June {120 labor-days)

o
wn

Labor availability for July and August {120 labor-days)

9]
—
m

Quantity of rice for self-consumption (1.28 ton)

Co : Quantity of maize for self-consumption {0.51 ton)

Cy : Quantity of cassava for self-consrmption {3.84 tons)
Cq : Quantity of feijao for self-consumption (0.77 ton)
bij: Labor coefficient of each crop {laber-days/ha)
¥y : Rice yield {ton/ha)
¥2 : Maize yield (ton/ha)
¥3 : Cassava yield (ton/ha}

Y4 : Feijao yield (ton/ha)

In the above model, the inequalitiés (2} ~ (7) present the upper
limits of land and labor, and the inegualities (8) - (11) the lower
limits of self-consumption.

{2) Basic salutions of the subsistence model

Table 7-1 shows the technical coefficient and constraints for the
subsistence farm model, It is assumed that the four crops are grown on
a land area of 5 ha, and each of three family members works 20 days a
month. The problem is to select a cropping pattern that produces the
maximum amount of income while food for self-consumption is secured.

The solutions of the LP model are shown in Table 7-2: 2.73 ha
for rice, 0.51 ha for maize, 0.48 ha for cassava and 1.28 ha for
feijac, representing a total of 5.0 ha., The land areas planted in
crops other than rice produce quantities just sufficient for self-
consumption. Keeping 1.28 ton of rice for self-consumption, the
farmer has 1.45 ton of rice for sale and earns an income of

Cr$316,000.

Under the basic conditions assumed for the subsistence farm model,
rice is the most profitable followed by faijao, cassava and maize,

(3) Impact of technical changes

Let us now examine the impact that changes in production tech-
nologies have on the cash income and cropping pattern of the sub-
sistence farmer. On the assumption that changes in production
technologies can be represented by changes in the rice yield, the
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Table 71 Basic Data for the Subsistence Farm Model

Labor Input per ha {days) vield Price Self-
oct, Ded. Mar. May July {Cr$1,000/ Consumption
-Nov. -Jan. =Apr., =June =Aug. {ton/ha) ton) (ton)
Rice 8.0 18,0 24,0 0 0 1.0 218 1.28
Maize 4.0 27,0 1640 8,0 0 1.0 120 0.51
Cagsava 8.0 20,0 D 40.0 40.0 8.0 25 3.84
Feijao 8.0 0 0 4,0 16,0 0.6 300 Q.77
Labor
Constraint 120 120 120 120 120
{days)

Source: Labor inputs and yields: EMBRAPA & EMBRATER, Sistema de Producao,

{various issues)
Others: Based on various documents and information obtained during
the field observations.

Table 7-2 Basic Sclutions of the Subsistence Farm Model

Area Production SEIf—, Quantity Cash
Products Consumption of Sale Income

{(ha) {(ton) {ton) {ton) {(Cr$1,000)
Rice 2,73 2.73 - 1.28 1.45 316.1
Maize 0.51 0,51 0.51 0 0
Cassava 0.48 3.84 3.84 0 0
Feijao 1.28 0.77 0,77 0 0
Total 5.00 316.1
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level of the rice yield was varied to obtain the LP solutions
corresponding to different levels of technologies. Figure 7-1 shows
that the area of rice increases with improvements in rice cultivation
techniques, while the area of feijao decreases, and the production
quantitied of cassava and maize remain constant at the same level of
self-consumption. Furthermore, as the cropping pattern changes, the
cash income of the farmer increases, These results indicate that
research and extension services substantially affect the cropping pat-
tern and income levels of small-scale farms.

(4) Impact of price changes

The prices producers receive for their crops are ygreatly affected
by government pricing policies. 7They also depend heavily on what proc-
essing facilities are available and the level of the marketing infra-
structure. We will examine the way by which the cropping pattern and
cash income.levels of farmers are affected by producer-price changes
brought about by governwent policies, as well as the present situation
of transport infrastructure, and marketing networks. Fiqure 7-2 shows
that, as in the case of changes in production technologies described
above, increases in the rice price reduce the amount of area used to
cultivate other types of crop. Furthermore, farmer cash income con-
tinues to increase even after the cropping pattern is stabilized.

From these simulation results, it can be said that the existence of
small~size processing facilities for rice and cassava, improvements in
transportation infrastructure, and price support policies would help
to railse the incomes of small-scale farms.

Figure 7-1 Impact of Rice Yield on the Cropping Pattern
and Cash Income

Area (ha) Cash Income
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Pigure 7-2 Impact of Rice Price on the Cropping Pattern
and Cash Income
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7-2-2 Large-scale Soybean Farm Model

It was quoted in Chapter 3 that the cultivation of soybean is
suited to the natural conditions of Balsas, Imperatriz and Araguaina
sub-regions (Information regarding cultivation is summarized in
Chapters 4 and 6). 1In this section we will review the necessary con-
ditions for the formation of soybean producing areas, based on the data
obtained during the field observations and by measuring the impacts on
soybean production of interest rates, improvements in transport
infrastructure and current situation of processing facilities.

It was found during the field observations that some large-scale
beef producers attempted to stabilize their businesses by partially con-
verting the pasture lands into soybean fields in response to trends in
dopestic and interpmational soybean prices and the availability of loans.
In addition to these ranchers, farmers who are planning to enter into
large-scale farming are very concerned about whether profitability of
soybean production exceeds that of beef production. We will now clarify
the cost and benefit structure of beef production and soybean cultiva-
tion and, review the conditions for establishing a soybean producing
area by employing a cost-benefit analysis.

(1) The cost and benefit structure of heef production
As described in Chapter 8, the management patterns of beef pro-

duction in the PGC Area can roughly be divided into breeding, rearing,
fattening, and the combination of these operations. In this section
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we will examine the fattening operation {seen extensively on large
farms in the Area) of which the profitability is relatively easy to
analyze. The costs of fattening operations involve the purchase of
cattle and the costs of fattening itself. Normally, a rancher huays
cattle of about two years old and sells them after fattening for about
two years. The net profit of fattening can therefore be obtained by
subtracting the costs of cattle purchase and fattening from total
salés. In improved pastures one head of cattle is raised per one hec-
tare of pasture area, and the fatality rate of cattle from disease and
accident is 6% for the 3 years old and 4% for the 4 years old. For a
pasture area of 500 ha, 250 head of cattle are bought and 225 head are
s0ld each year. The total net profit from fattened cattle was esti-
mated at about Cr317 million as of September 1984. The total revenue
and total cost are estimated at Cr$i164 million and Cr$146 million
respectively (see Table 7-3).

Table 7-3 Costs, Sales and Profits of Beef Produciton
per Year (500 ha}

Number of Unit Price or Total Cost or

Cattle Unit Cost Sale or Profit
{(Crs1,000) {Crs$1,000)

Cattle Purchase 250 350 87,500
(26 months old)
Fatting Cost 58,875

3 years old 2,425 110 26,675

4 years old 230 140 32,200
Total Cost 146,375
Sale 225 127.2 163,620
Profit (550 kg x 0.55 x Cr52,400)_17,245

Note: 1. Number of cattle declines according to cattle age
because of death.
2. It was assuned that one cattle could be raised by
one hectare of pasture.
3. Sale tax was excluded from unit price,

Source: Based on records of interviews with farmers in the
PGC Area during the field observations.
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{2) The cost and benefit structure of soybean production

The cultivation of soybeans on 500 ha of land requires one com-
bine and one tractor. To cover the cost of farm machinery an axpen-—
diture of Cr$150 million is necessary at the commencement of
operations. When the gurable lives of the combine (8 years), tractor
(5 years) and other machinery end, they must be replaced (see Table
7-4)}. FPFurther, Cr$77 million for operation (including land prepara-
tion, harvest, etc.) Cr$1.6 million for labor and Cr$180 million for
rhe purchase of fertilizers and pesticides are necessary each vear,
totaling Cr$259 million annually {(see Table 7-5).

The current cost of soybean production is 75% higher than that of
beef production, This indicates that if beef producers convert theic
pastures to soyvhean fields they have to purchase new farm machinery
and obtain large funds to cover operational costs,

Profits from sovhean production would he about Cr$633 million per
year, provided that yield per hectare is two tons and the selling
price is Cr$20,000 per 60 kg.

{3) profitability comparison between soybean and heef production

The internal rate of return (IRR) and the B/C ratio -~ the most
frequently-used devices for cost-benefit analysis -- are used as cri-
teria for profitability comparison. For a farmer who converts his
pasture to soybean fields, profits from soybean production can be con-
sidered as new income; costs involving investment, operations and
sales tax are his new costs; profits from beef production that could
have been obtained from 500 ha of pasture are his income foregone; and
costs necessary for beef production are his costs saved. The IRR and
the B/C ratio can therefore be expressed by the following equations:

24
{1) ¥ ]
t=1 (1 + IRR)E

(BS¢ - CS1¢ - CSot - CS3t - BBt + CBt) = 0

24

1
(2) Z T (BSt ~ CSo¢ - CSa¢ - BBy + CBt)
B/c = =1 (1 + R)

¥ csie
t=1 (1 + r)t
where, IRR : TInternal rate of return
R i Effective interest rate
CBy : Costs of beef production at year t
BBy : Profits from beef production at year t
CS1¢ :  Investment in soybean production at year t
€S2t :+ Operation costs of soybean production at year t
CS83¢ : SBales tax on soybeans at year t
BSy ¢ Profits from soybean production at year t
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Tabl

e 7-4 Machinery Costs of Soybean Production (500 ha)

Unit Price Quantity Total Cost Iife

Type of Machine
(Cr31,000) (Crs$1,000) {vear)
Combine 100, 000 1 100,000 8
Tractor 30,000 1 30,000 B
Others 20,000 5
Total 1500,000
Table 7-5 Operation Costs of Soybean Production
~ ) {Unit: Crs$1,000)
1 ha 1,000 ha
Operation 1) 155.0 77,500
Labor 3.2 1,600
Fertilizers & Pesticides 359.1 179,550
Total 517.3 258,650
Note; 1) Including land preparation, planting, on-farm transportation,
harvesting, etc.
Source: Based on data provided by Cooperative COTIA (1984),

- 281 -~



zLL'og LLo‘8d LLg‘see 0697852 0 L99'9Z PELEEL SYZ'LL SLEOF L 029'€9lL &
ZLL'OE LiC’8Y L1£7582 0S9'86% 0 L9992 PECEEE SPZLL CLEOFL 0zg’esl £2Z
TLLOE LLn*8Y LLE7GBT 0897887 0 199’57 AN AL XA SHTL CLEST L 0T9’esL (A4
zTLL0L L1078 L1£750¢ - 0697852 000702 L9979¢C YEEEEe SyZiLL SLE'SYL 0Z9°‘E9l Lz
zieL'og Li0‘8% Lie’sge 05998t C L9997 FEE'EEE SFTLL SLE‘av i 0zZeeolL 0¢
ZLL0E Lio‘sy LLE'S8Z 0gg‘8se 0 L9992 vegfees Sve'il SLE'ov L 0Z9'e9L 23"
ZLLOE L10'8Y Lig758E cge‘8se 0 L99°97 Feeicee SPZ Ll cLeabL 0Z9’¢9!L gl
gTT 66— £86° 18— LLE'SLY 0997852 aoo’ogL 99’92 FEEEEE SPZ L1 cLEfobl 0Z9‘c9t Ll
ZLLOL Li0’8e LLE'S0E 069°8%¢ 0co0‘0zZ L9979t FEE‘CEE ST Ll cLe'ovtL 0Z9°£91L 91
ZLL'OE Lio‘ed LLlE‘SBT 0SS ‘8SeT o} L9975 bee’eee SPT L SLE‘OYL 0E9¢9olL 3!
TLLOE LID'8Y L1E’68T 059 ‘BST 0 L99’9z vEeiEee SveiLt GLE OV 0za ‘el Pl
ZLLIOE LL0'e¥ L1E768T 0597852 0 L9g’9z FEECEEL SYT L SLEOVL 029 'ESL £l
TLL'DE LL0'8% L1E758T 059 ‘852 0 £99797 bEgLEEE GrZiLL SLE‘OY L QZo g9l zt
TLLOL L10°8T LLE'G0E 059852 000 ‘02 L9979T FEeiees SPTLL SLEITL 0Zg‘cotL L
TLLYOE Li0'8¥% Lrgfsee 059852 0 L9979 PeLiEEe SPTLL SLE'OPL 0Z9°¢91 (ol
82T 66~ €86’ 13- LYE'SLY 08985 000’0gL £99'92 bEgEee Sye'lL SLE'ITL 0Z9’E9L 6
CLL0E Lio‘ey L1£768Z 059’852 0 L9992 pEE'EeE SrZ Ll SLE‘obL 0Z9°€at 8
TLLOE LLG'8Y LLE'S8BE 069 ‘867 0 £9979% PEELEEE SET LU SLEOTL 029°¢9L L
ZLLOL L1082 L1E760¢ 06988 000 ‘0T £9979¢ peglLee SPTLL CLEOFL 0ze’cal 9
TLLCE LL0'8Y LLEs8e 059 785¢ 0 L9992 vEcieee SvZ'Ll SLe‘avL 0297€91 S
ZLL0E LtO’2% Lig’sse 069852 0 L9992 pEEEee SPLLL GLE'OVL 0T9’E9L ¥
ZLL'OE L10'8Y Lie'sge 06986% 0 L99°9¢ bEE‘LEE SPZLL cLe'ewl 0Zs L9l £
ZLL'OE LLD 8Y LLE'S8E 0597852 0 L9992 yLgeee ST Ll gLE'9vL 0E9‘c9l Zz
BZZ'6LL—~ E£86710L- LIL'SEF 0s9'8s¢ 0007081 L99'9Z pee’eee SPEZLL GLEOFL DT9’E9L L
{£)-(&)= {8) (g) (L) {2) {(g) (%) (€) {z) (1)
. 350D 150D 150D (%9) sates -
o) uﬂuoum TE3 0L uorlexsdy AxsulyoRwW uo X®B SeTES 1130ad SIS0 SeTES
sbhuryd
AT30xg UCTAINPOIL Ueaglos uoTionpeid IF2sdg

{0007 L$aD 2TUR)

{2y 00G) UoT2ONPOId UPHGAOS pPuUe UOTIONPOAd FBOY UBIMID]

uosTIeduod A3TTTQRITI0AL  9-L STHRL

282



When the IRR is larger than the effective interest rate, that is,
the B/C is larger than one, profitability of soybean production is
higher than that of beef production {the opposite being true if the
figures are reversed). As shown in Table 7-7, hy substituting the
figures in Table 7-6 for. the corresponding variables in equations (1)
and (2), one obtaing an IRR of 16% and a B/C ratio of 1.14 as the
golution of the Basic Case. The assumptions made in the Basic Case
are a soybean price of €r$20,000 per 60 kg, an effective interest
rate of 10%, and sales tax of 8%, Consequently, if all the soybean
produced is sold at the present market price, funds for investment and
operation costs are calculated at an interest rate of 10%, and 8% is
paid as sales tax, the profitability of soybean production exceeds
that of bheef production,

Table 7-7 Results of Cost-Benefit Analysis: Soybean Farm—Model
{Financial Analysis)

Assumptions IRR R/C

Basic Case - price: Cr$20,000/60 kg; R = 10%; 16% 1.14
Tax : 8% on sale :

Case 1 10% of transportation cost paid 7% 0.93
by soybeans producer

Casge 2 Soybeans price increased by 10% 24% 1,35
of transportation cost

Case 3 R = 15% 16% 1.01
Case 4 R = 5% 16% 1,30
Cage 5 Tax : 10% on sales 5% 0.87
Case 6 Tax : 6% on sale 2b% 1.36

Note: Internal rates of return on the basis of returns to all
resources are not affected by the effective interest rate.
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{4) Importance of transport infrastructure and oil mill facilities

Farm prices are greatly affected by the demand and supply
gituation of the crop, as well as by transportation costs from the
production area to the processing mill and central market. The
assumption in the above cost-benefit analysis was that an oil mill in
Sao Luis buys soybean at a price of Cr$20,000/60 kg from Balsas, and
because of shortages in material the will bears the entire transpor-
tation cost of Cr$56/kg. If, however, the material procurement con-
ditions change, part of the transportation cost could be accrued to
farmers, or if an oil mill is built near the production area, the sub-
sequent transportation costs saved could lower the purchase price.

We will now examine how changes in transportation costs affect
the income of soybean producers, and discuss the importance of trang-
portation infrastructure and oil mill facilities in the establishment
;f soybean production areas, For this purpose, the following two
cases were lnvestigated:

Case 1: fTen percent of the transportation cost is borne by the
soybean producer, changing the producer price from
Cr$20,000/60 ky to Cr$19,644/60 kg,

Case 2: The producet price changes from Cr$20,000/60 kg to
Cr$20,336/60 kg as result of saving in transportation
cost.

As shown in Table 7-7, IRR and B/C in Case 1 decline to 7% and

0.93 respectively, and those in Case 2 rise to 24% and 1.35. A mere
10% change in transportation costs greatly affects the profitability
of soybean production, indicating that the existence of an oil mill in
the production area and improvements in transport infrastructure are
very important for the formation of soybean producing areas. This is
mainly because the cost of soybean transportation is high {17% of the
unit price of soybean}.

(5} Impact of interest rates

The costs of beef production, composed of cattle purchase and
fattening operation, amount to Cr$146 million a year, while the annual
current costs of soybean production are as high as Crs258,650,000.
Therefore, when a beef producer begins convert partially pasturelands
to soybean fields he needs a large amount of Ffunds to cover operation
costs and to buy machinery. fThis is why changes in the conditions of
short-term and long-term credits greatly affect the formalion of
soybean producing areas,

In the Basic Case the effective interest rate was assumed at 10%
a4 year, MNow we will examine how the effective interest rate affects
the income of soybean growers. 1n Case 3 and Case 4 in Table 7-7, the
effective interest rates were assumed at 15% and 5% respectively.

When the effective interest rate rises to 15%, the B/C ratio becomes
1.01, making the profitability of soybean production the same as that
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