


1+ INTRODUCTIORN

The Phase II Study, based on the Minutes of Discussion dated 22th
May 1984 between Japan International Cooperation Agency {(JICA) and the
executive Sccrctariat of the Greater Carajas Program (SE/PGC), was
undertaken by JICA during June 1984 and January 1985 for “The Study
Related to the Regional Development Plan of the Greater Carajas
_Program”. The Phase II Study was composed of four major work com-
ponents: 1) Study of Regional Development Potentials; 2) Study of the
Agriculture, Livestock and Forestry and Development; 3) Study of Mineral
Resources Davelopment; and 4) Study of Metallurgical Industry Develop-
ment. For these work components,‘several selected sub-regions and
industrial districts are specifical to be studied which are shown in
Figure I-1.

This Draft Summary outlines the results and conclusions of the
Phase II Study. The whole of those is compiled in the Draft Final
Report which is simultanecusly issued in January 1985.

Figure I-1 Selected Sub-reégions and Industrial Districts
for the Phase II Study
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2« STUDY OF REGIONAL DIEVELOPMENT POTENTIALS

2-% Introduction -
The major objective of the Phase II Study is to conduct studies in

four subjects: 1} Regional Development Potential, 2) Agriculture,

Forestry and Livestock Industries, 3) Mineral Resources Development and

'4) Metallurgical Industry Development, in the sub-regions and industrial

districts of the Greater Carajas Program Area (the PGC Area). Although
each of these study subiects has different characteristics in terms of

objectives, methods and contents, the common purpose of these studies is.

nevertheless to contribute to the future development of the PGC Area by

‘the Brazilian Government.

The study on agriculture, forestry and livestock has as its main
purpose the preliminary assessment of crops adaptable to the regional
conditions, through the analysis of the natural and socioc-economic cen-
ditions of the selected sub-recions and at the same time to comment the
reguirements in future development of “the agriculture, forestry and
livestock industries. The major obiective of the study on mineral
resources development 1s to prepare preliminary proposals recarding the

future mineral resources exploration projiects in the western part of the’

PGC Area consisting of the ‘Inaja and PBacaja Areas centerino on the
Carajas Mountains, based on the data obtained on the mineral resources

. exploration work carried out in Brazil by government agencieg and pri-

vate organizations in the past. The studv on metallurgical irdustry
develomaent places a major emphasis on the comparative study of loca-
tional advantages of the four industrial districts of Sac Luis,
Barcarena, Marazba and Suvcurui in establishing the smelting and refining
plants of copper, tin, ferro-manganese, nickel and ferro-nickel.

In the Phase IX Study, therefore, no atteampt has becn made to uti-

_lize an approach for integrated regicnal éevelopment planning, in which

a certain framework for developrent of the above-menticonzd four study
subjects is drawn up with clezarcut developnent goals for each, and stu-
dics are made for the development of cach subject for the final integra-~
tion of these programs. For instance, with recard to copper, tin,
manganace, nickel and other mirerals vwhich are included in the study on
metallurgical industry development, no mine develcyrment proj.:cts have
actually been commanced in the PGC Arca. The development of these
mineral resources still reguires more detailed exploration work as
pointed out in the Mineral Resources Report of the Phase IT Study. In
addition, there are many unknown factors such as the approximate size of
smelters, as well as” the smelting methods and infrastructure required in
the industrial districts., Consegquently, wmany prc-conditions had to be
set for a comparative study on’ the locational advantages of the four
industrial districts in establishing copper, tin, and other smelters
which were indicated in the Terms of Refercuce (TOR) for the Phase 11X
Study.

Prior to an outline of the arcas examined in the Thase TI Study,
this chapter will cxamine the various regional development programs pre-
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sently being undertaken in the PGC Area while also presenting the
results of the study on the infrastructures existing in the Area.

2~2 Current Status of Regional Development Programs

2-2-1 Background and Present Status of the Greater Carajas Program

.. The Greater Carajas Program (PGC) was launched by the
Interministerial Council of the Greater Carajas Program under the
Presidential Decree-law No. 85378 of Hovember 24, 19B0. Tine area incor-
porating PGC (hereinaiter called "the PGC Area"), comprising the three
states of Para. Maranhao and Goies, is located north of latitude 8°
south, sandwiched by the Amazon, Xingu and Parnaiba rivers, with an area
of approximately 900,000 km2 (530,000 xm2 in Para, 310,000 km< in
Maranhac and 60,000 km2 in Goias), accounting for 10.6 % of the national
land area. '

The origins of the PGC can be traced back to the discovery in 1967
of iron ore deposits, with estimated reserves amounting to 18 billion
tons, in the Carajas Mountains (Serra dos Carajas) located in the PGC
Area., Subseguent surveys of the natural resources in the Carajas
Mountains revealed the existence of huge mineral reserves of manganese,.
copper, nickel, gold, etc, in additicn to iron ore. Furthernore,
favored by natural conditions the area possecses great potential for the
developnent of tropical agricultural products such as oil palm and
babassu, as well as rich forest resources and a promising livestock
industry. ; '

With the area having abundant natural resources and favorable
natural conditions, the PGC has the following princinal purpeses: 1)
the expansion of farming land by effective land utilization; 2) the pro-~
motion of immigration into the PGC Area through creation of industrial
bases; 3) the decentralization of industries through cstablishrnent of
new industrial nuclei; and 4) the promotion of private enterprises into
the PGC Area by the provision of various incentives with the aim of
resolving cxisting regional differentials.

In terms of mineral rescurces developnent, the Carajas Iron Mine, a
crucial project of the PGC, is scheduled to commence operations in 1985;
and the mining of mangancce ore in Azul, located in the Carajas
Mountains, is also expected to start its full operation in tle near
future. The economic infrastructure has been upgraded with the opening
of the Carajas-Ponta da tadcira Railroad (EFPMC) with a total length of
890 km. It will play an important role in the transportation of not
only iron ore but also agricultural and forest products and livestock
produced in the arcas adjacent to the railroad. Furthermore, construc-
tion and iwprovement of port facilities are in progress at a fast rate
at the ports of Ponta da Madeira in Sao Luis and Vila do Conde in
Baxcarcna, which are to become the physical distribution bases in the
PGC Arcea.
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As regards the industrial projects, the ALUMAR Aluminum Project in
Saoc Luis started trial operations in 1984, with the ALBRAS/ALUNORTE
Aluminum Projcct expected to commence operations in 1985, To meet the
increasing power demand from these projects and other industrics in the
area, the first phase construction of the Tucurui Power Plant was
completed in 1984 to start generating four million kilowatts of electri-
city by 1985.

To promote industrial development in the PGC Area, six industrial
districts have been designated under the PGC in Tucurui, Maraba,
Carajas, Barcarena, Imperatriz and Sao Luis. The Barcarena Developuent
Company (CODEBAR) has been set up for the purpose of developing the

Barcarena industrial district and for promoting the effective develop-

ment and utilization of land for housing, commerce and farming.

One of the main thrusts of the PGC is the construction of the
necessarynlﬁfr structure with goveLnnen* funds to encourage the entrv of
prlvabe anerprLSﬂs into the PGC nArca under the principle ol market eco-
nom§jp_lne government created a szeciel investment incentive package
thder the Decree-law No. 1813 of Novenber 24, 1980, as a means of such
encouragement. It involves the provision of tax benefits such as exzop-
tion both of corporate inccome tax, and of inport duties on certain raw
materials, supplies and rmachinery, as well as of export te» on certain
prodncts for private industry establishing projects and constructers

‘engaged in construction work in the PGC Area.

Up to hrgust 1984 twenty-eight vprojects, ranging from large-scale
projects such as the Carajas Iron Mine (Ferro-Carajas Project),
ALBRAS/ALURNORTE &nd ALUMAR, to the Tucuma Colonization Project,
livestock proiects, palm-oil refining and charcoal production had
received such benefits. Further, twenty-one construction ccrpanies have
received tax exemptions in connection with the construction work of the

aforementigned projects and various infrastructure elements.

The policies incorporated in the PCC, encompassing economic deve-
1opncnt construction and improvement of the socioc-econcomic infrastruc-
ture, are 1nterwoven with these of various government agaencies such as
the quprrlnuvn”oncy for the Develorment of Awauonia {(SUDAM), Super- '
1ntendency for the Development of Nordeste (SUDFNE), National Institute
of Colonization and hgrarian Reform (INCRA), Araguaia-Tocanting l.ands
Executive Group (GETAT) and hraguaia- Tobuntlns River Basin Development
Project (PRODIAT).

2-2-2 SUDAM and the "Greater Carajas Program

SUDAM, a government agency administered by the Ministry of
Interior, was cstablished in October 1966 to be responsible for the

~development of the Legal Amazonia. 1In cunnuct}on with the PGC Areca, the

state of Para and the area west of longitude 44° west in the state of
Maranbao are also part of the SUDAM program. SUDAM has so far for-
mulated the {ollowing Gc:w:]oﬁnent plans: 1) Initial Awazon Developaent
Plan (1967-1971), 2) the First Amazon Development pPlan (1972-1974}),
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2-2-3 SUDENE and the Greater Carajas Program
SUDFNE, an agency administered by the Ministry of Interior, was
established in 1960 for the purpose of developing the northeastern
region (Nordeste) of the nation. The PGC hArea in the State of Maranhao
is part of SUDENE program arca. Cited as major programs of SUDENE are;
Program for Integrated Area Development of Nordeste (POLONORDESTE),
. Special Support Program for the bevelopment of the Semi-arid Region of

Nordeste (Project SERTANEJO), Program for Hyvdro-resource Utilization of

* Nordeste (PROHIDRO}, Irrigation Progrum of Nordeste, Special Support
Program for Sugarcane Cultivated Area of Nordeste (PROCANOR) and
Program for Agrec-industry Development of Nordeste.

These special programs, financed jointly by the national government
and domestic and foreign financial institutions, are aimed at raising
agricul tural productivity and creating favorable conditions for the
marketing of farm produce through production assistance and censtruczion
of the socico-economic infrastructure, thereby improving the living stan-
dards and insuring the long-term settlement of people in the north-
eastern region. :

-—

-0f these special programs, the one bearing the greatest importance
for the present Study is POLONCPRDESTE which was comnenced’in 1974 to
achieve integrated rural development throuin technical and financial

- assistonce to medium- and small-scale fzrmers in selected arsas where it
is possible to increase agricultural production by vtilization cf
.natural conditions and the existing infrastructure. There zre three
POLONORDESTE projects being undertaken in the state of Maranhao: The
integrated rural development projects of Baixada Ocideptal Mavanhense
-and lMedio Vale Mzarim, and Ceclonization Alto Turi. The program areea of
these three projects is the central and northern parts of the state of
Maranhao covering an area of 50,667 km< with a population of 1.2 million
{as of 1980). ., The projects cover wide-ranging fields including titling
and distribution of agricultural lands tec small-scale farmers, econonmic
infrastructure such as rural rbads, rural electrification &nd utiliza-
tion of substitute energy sources, social infrastructure such as educa-
tion, public health and sanitation, as well as agricultural financing,
technical guidance, aaricultural research, provision of materials and
supplies, agricultural mechanization, farmers' cooperatives, and ,
assistance in sales and storage of products.

.SUDENE outlayed Cr$77.5 billion (1982 constant price) in
POLORORDESTE between 1979 and 1982, of which €r$6.3 billion, or B.1%,
was allocated to the above-mentioned thrce projects in the State of
Maranhao. However, with the substantial decrcase in available funds
since 1980, and in view of the fact that the above-mentioned program
measures have been taken sporadically over such a wast area, a review of
such progriams will be necessary to limit the project arecas and con-
centrate funds in specific limited sectors,

These projects are scheduled for completion in 1985, and SUDENE is
now making preparations for the launching of a new PORIECT RORDESTE in
198%, by making an acrouss-the-hoard reoryanization of POLONOHDESTE in
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coordination with the Maranhao state government. TROJECT NORDESTE is
expected to be financed by the World Bank and the program area in the
state of Maranhao will be expanded further, with the addition of four
projects in the areas of Pindare, Cocais, Grajau and Balsas.

Of these projects, Mzdio Vale Mearim, Pindare and Balsas overlap
regionally with the sub-~regions of Bacabal and Ralsas included
in "the Greater Carajas Agriculture Program,"1) and therefore careful
discussion and coordination with the government agencies concerned will
. be required in the execution of agricultural development of these areas.

2-2-4 GETAT, INCRA and the Greater Carajas Program

GETAT began operations in April 1980 as an agency controlling
titling and the distribution of lands and colonization projects in the
Basin arca (452,000 km2}) of the Araguaia and Tocantins rivers. Dividing
the area into the seven program areas - Tucurui, Conceicao do Ekraguaia,
Sao Gerald, Araguaia, acailandia, imperatriz and Sunorte - GETAT has
implémented measures to promoite the migratioh and settlement of medium-
and small-scale farmers in the ared; so far 43,000 lots of agricultural
1and have been titled with each lot usually not.more than 100 ha. GETAT
empcctg to have distributed 1.16 million ha of land by tltllng 14,000
lots by the end of 1984. To help small-scale feomers settle in the
arcea, the agency is also encaged in the construction of such socio-
economic infrastructure elements as rural rcads, schools, public health
and sanitation facilities,

The -major colonization projects of GETAT are Carajas II and Carajas
IITI, undertaken since 1982 in the area south of the Carajas Mountains.
In these projects, 520 families, mcstly possessing 50-ha farms,
settled during 1983 and an additiconal 1,343 families are expected to
setitle during 1884.

INCRA, like GETAT, is also responsible for titling and distribution
of agricultural land and colonization projects, but 1ts program arca
extends throughout the nation, as oppesed to the.limited areas of GETAT.
In its relation with the PGC Area, INCRA has carriced out colonization
projects in the area along the Trans-hAmazon Highway which was
constructed in the 1960s and also has proyram areas centering around
Altamira and Paragominas in the state of Para and Bacabal in the state
of Maranhao.

Since the Greater Carajas Program also gives priority to colonizna-
tion projects for small-scale farmers, the roles of INCRA and GETAT will
become cven more important in the future.

1) Preliminary Version by the Minisf?y of hgricultd?é
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2-2-5 PRODIAT and the Greater Carajas Program

PRODIAT, a program for formulation of the integrated development
pPlan of the 935,000-km?2 basin area of the Araguajia-Tocantins rivers
extending across the states of Goias, Mato Grosso, Para ang Maranhao,
aims at the establishing of regional development poles to counterbalance
the economic influence of the south and southeast regions. The for-
mulation of the program was commenced in 1981 as a joint project of the
Organization of American States and the Ministry of Interior of the
Brazilian Government and [its final report is expected to be released in
April 1985, .

The program area of PRODIAT is divided into twenty-three sub-
regions based on the basic statistical unit of "micro-region." The
Program is composed of: a global plan to incorporate an overall devel-
opment strategy for the whole program area; a regional approach to for-
milate individual development programs for the seven priority arcas
(Immediate Program Area: IPA) selected under the global plan; and sec-’
tor plans to institute brograms for the sectors to be developed.

Of the selected Immediate Program Areas, those located in the pao
Arca are: IPA No. 1 Baixo Tocantins and IPA No. 3 Maraba in the state
of Para; IPA No. 5 Imperatriz and IPA No. 7 Tocantinonolis in the state
of Maranhao; and IPA No. 8 Araguaina in the state of Goias. "’

The individual programs for these TPAs, although they are still in
the process of preparation, have as their majer aim the promotion of
agricultural develcpment by adopting the most suitable patterns of
farming operations in consideration of the regional natural conditions.
Since PRODIAT is an integrated developnent program in which a part of
the PGC Area is also included, the individual projects proposed in
PRODIAT will influence the direction of development in the PGC krea,and
in this respect they will have an important bearing on the future devel-
cpment of the PGC Area.

2-3 Current Economic and Social Conditions of the Greater Carajas
Program Area *

2-3~1 Population Changes

Of the three states of Para, Maranhao and Goias composing the pGeC
Area, Para and Goias.showed a high rate of population incroase during
the 1970s, far in cxcess of the nationwide average, while the ropulation
growth in Maranhao was comparatively slow, being almost fqual to the
national average. The net population increases due to migration {the
nusber of immigrants less the number of emigrants) in Para and Goias
have risen since the 19605, while in Maranhao the number of emigrants
surpassed that of immigrants after 1870, resulting in a net decrease in
the migrated population. As a total, the population of the three states
rose 39% during the 1Y70s as against the 20% national incrcase,
Consequently, the proportion of the three states' population in the
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national total rose from 8.4% in 1960 to 9.5% in 1380,

The population of the PGC Area increased from 4.89 million in 1970
to 7.12 million in 1980, a rise of 46%, and its ratio to the total
population of the three states also went up from 60.4% in 1970 to 63.2%
in 1980. !

The population of the seven sub-regions in the PGC Area rose 52%

“from 1.47 million in 1970 to 2.24 million in 1980, reflecting a rapid

concentration of population in these sub-regions. The population of the
seven sub-regions accounted for 31.5 % of the PGC Areca's total popula-
tion as of 1980. fThe population in the PGC Area was made up of 79.7% of
that of Para, 97.8% of that of Maranhac and 7.9% of that of Goias in
1880.°

As regards the population growth for each sub-region, from 1970 to
1980 Maraba rose 250%, Xingu 225% and Imperatriz 114%, very large
increases compared with the average of 52% for the seven sub-regions
combined. ©On the-other hand, Castanhal and Bacabal, which have relati-
vely. long histories of developnent, have lange populations despite their
low growth rates, and will continde to hold an important position in the
development of the PGC Area. ’

The rural population in the PGC Area was a very high 61.9% in 1980
as against the urban population of 38.1%, although the proportion of the
latter has been rising {The national rural populaticn was 63.8% in
1950) .

2-3-2 Changes in Employment Structure

The proportion of the economically active populaticn in the total
population of each sub-region, which is a proxy indicator of the
employment situation, ranges from 32.3% in Baceabal to 20.1% in Xingu (in
1980), levels lower than the national average which improved remarkably
from 31.7% in 1970 to 36.3% in 1980, Except for the slight upturn
posted in Imperatriz, the proportion of the economically active peopula-
tion declined in the sub-regions from 1970 to 1980; one of the reasons
being that although the improved social and economic infrastructure such
as roads and the various projects like the iron ore mining preoject in
the Carajas Mountains had brought about a concentration of population in
these sub-regions during the 1960s and 1970s, the surge of population
excceded the employment opportunities. It is therefore inportant to
secure more employnent opportunities in the future in the PGC Arca.

With regard to cconomically active population by industry, the pro~
portion of workers in the primary industry in the seven sub-regions
declined from 78.5% in 1970 to 63.1% in 1980, liowever, it still
reflects the impovtance of the agriculture sector in the PGC Arca com-
pared with the nationwide average of 29.3% as of 1980. The number
employed in the primary industry in these sub-regions incrcased by
71,000 persons during the period, and it was cquivalent to only 32% of
the incrcase in the cconomically active population of all industrics.
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The economically active population alsoc substantially increased
particularly in the sub-regions of Maraba, Xingu, Imperatriz and
Araguaina. - In Maraba, Imperatriz and Aresguaina, while the number of
workers in primary industry increcased much faster than that in the other
sub-regions, the numnber of workers in the secondary and tertiary
industries registered a higher growth than that of the primary industry
during the 1970s. This suggests increased activity not only in agri-
cultural production but also in investment activities centering around
the agricultural preducts processing industry in the sub-regions; and
also that the distribution and service sectors in the cities of these
sub~regions were vastly improved to support the production activities of
the surrounding areas. ) '

According to data for 1981, government spending per capita
{Federal, state and municipality expenditure) was an average of
Cr$37,700 across the nation, while in the states of Para and Maranhao
the levels were Cr$10,000 and Cr$7,850 respectively, or only about one-~
fourth of the national average.

Although the basic infrastructure has been improved since the
second half of the 1960s by the construction of the Belem-Brasilia

Highway, Tucurui Darm and the Carajas Railrocad, the infrastructure in the

PGC Area, such as transportaticon, communications, electricity and energy

.supply systems is still inadeguate on the whole, and in this resuvect the

level of fiscal spending for the PGC Area should be raised further.

2-4 DhAnalysis of Physical Infrastructure

S

2-4-1 Introduction

The Greater Carajas Program Rrea occupies 10.6% of the nation in
area and 9.5% in population 1980 figures. Since statistical data for
the PGC Area alone are difficult to obtain, the data on the three states
of Para, Maranhao and Goias are used as substitute material for analysis
of the physical infrastructure of the area. Since the respective pro-
portions of the population of the thrce states making up the PGC Area

‘are 78.7% in Para, 97.8% in Maranhao and 7.9% in Goias, it is obvious

that the features of the PGC Area are represented in the main by those
of Para and Maranhap, and the features and data of Goias should only be
considered as reference (The population ratios of the three states to
the whole country are 2.86% in Para, 3.36% in Maranhao and 3.24% in
Goias, while their ratios in terms of arca are higher than those of
population, with 14.G66% in Para, 3.86% in Haranhao and 7.54% in Goias).

2=-4-2 Present Status of Infrastructure in the PGC Area

The present infrastructure in the PGC hrea is generally inadequate
considering the proportion of the population and area relative to the
whole pation, ‘Table 1 shows the proportions for cach of the three
states in terms of the national totals by road length, road and marine
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shipments, electrizity output, and the number of telephones. For
example, in comparison with the population proportions of Para and
Maranhac te the whole country, their share of the national total in the
volume of road shipnents, electricity output and number of telephones is
Jess than a half of the population proporticn in Para and one-fifth to
one~tenth in Maranhao. :

In Para, for instance, an average length of the national roads is
3.0 m/km?2 (7.6 m/km? nationwide), the state and regional roads 4.8 m/%m?2
(16.1 m/km2 nationwide), and the mupicipal roads 9.4 m/km2 (139.0 m/km2
nationwide). This indicates the low standard of the rcad system in
Para, with the national roads being one-half of the naticnal average,
the state and regional roads one-third, and the manicipal roads less
than one-tenth. The situation, however, is different in Maranhao where
the national, state, regional and municipal roads are all around the
national standards, in contrast to the low levels of other kinds of
infrastructure.

The low level of economic activity in the PGC Area is reflected in
the ratio of the-volume of road shipments td the population which is,
compared to the naticnal average of 1.85 tons per capita, only 0.27 ton
in Para and 0.02 ton in Maranhao which has a road system comparable to
national standards, Another exception in the Areca is the high level of
marine shipments centering at Bzlem Port in Para, with its proportion to
the whole country standing at 3.15%. This suygests that Belem Port is
the sole center of marine cargo transportation in the Area although
there is also the port of Itagui in Saoc Luis.

r

2-4-3 Major Infrastructure Programs in the Greater Carasjas Program hrea
(1) Electricity

_ ‘The Tucurui Power Station of ELETROHORTE, scheduled to ccmnence
operations shortly, has an initial power generation capacity of
4,000 MW which will be sufficient for the power supply to the PGC
Arca. The capacity will be increased to 8,000 MW in the second stage,
thereby having the potential to substitute the prescnt supply of power
from CHESF in the future. ALRRAS/ALUNORTE in the Barcarena Industrial
Pistrict and ALUMAR in the Sao Luis Industrial District have alreaay
finished construction of transmission lines (construction of an auxi-
_liary line is now under study) and substations, and are now awaiting
the power supply to be connected from the Tucurui Power Station. In
the industrial districts of Maraba and Tucurui the construction of
substations and facilitics for receiving the power supply is expecled
in the future as factory construction programs make pProgress.

{(2) Water transportation

The major shipping ports in the PGC Arca are Relem in the state
of Para and Itaqui in the state of Maranhao. Relem Porxt is connuected
with Maraba and Tucurui by the Tocantins river along which barges are
used as the main means of transport. Its capacity is already fully
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Table I~1 1Infrastructure in the Tuv:2 States Relative to the Whole Country

_ State ang Municipal
\ - __FPederal Roads Regicnal Roads Roads
Population Area . Length per Length per Length per
State " ‘Length k2 km?2 kn 2
. (%) (1980) {3) (1982) (%) (1982) {(m}) (1982) (m) (1982) {m} (1982).
Para 2.86 14.66 5.84 3.0 4.8 9.4
Maranhao 3.36 3.86 5.20 10.0 12.8 134.4
Goias 3.24 7.54 g 6.77 6.8 27.1 126.0
Whole Country 100.00 100.00 100.00 7.6 16.1 139.0"
*
i Overland Tr .
ersan ansport Marine Cargo Volume
Cargo Volume
State Proportion to  vVolume per Proportion to Volume per
Whole Country Capita Whole Country Capita
{%) (1981) (tans) (1981) () (1982) (1,000 tons) (1982)
Para 0.43 - 0.27 Relem  3.15 2.09
Maranhao 0.04 0.02 Itaqui 0,18 0.01
wWhole Country 100,00 1.85 100.00 1.97
. . -
Electricity Cutput i Mumber of Telephones -
State Proportion to Cutput per Proportion to Per 100 persons
¥hole Country Capita Whole Country
(%) (1982) (M9)  (1982) (%) {1980) (1980)
Para 1.23 0.0013 1.11 2.4
Karanhao 0.27 0.0002 0.48 0.9
Goias 1.33 0.0013 1.80 3.5
“hole Country ; 100.00 0.0003 100.00 6.2

Source: 1IBGE, Anuario Estatisico do Brasil, 1983 and others




extended, and it is too shallow to accommodate vessels over 10,000
tons. For this reason, the role now performed by Belem Port will be
assumed in the future by the Vila do Conde Port in Barcarena, pre-
sently under construction, which can berth vessels of the 40,000-ton
class; it is also close to the industrial districts.

In Sac Luis, in addition to the port of Itagui with its relati-
vely small cargo-handling capacity (448,000 tons handled in 1982 as
against the 1,887,000 tons handled in Belem Port), the Ponta da
Madeira Port is now being constructed by Companhia Vale do Rio Doce
(CVRD}. Having the capacity to berth 280,000-ton class vessels, it
will have great influence on the whole PGC Ared in the future when the
port is used not only for the shipment of mineral products from the
Carajas Mine but also for shipment of general cargo because of its
access to the Carajas Railrocad.

t3) Railroads

The CVRD Carajas Railroad runs over 4 distance of 890 km from the
Carajas Mine to Ponta da Madeira., about 500 km of the line is now in
operation between Sao Luis and the Belem-Brasilia Highway, and the
whole line is scheduled to be opened in April, 1885%. When this
railroad is used not only for transport of mineral products but for
the carriage of general commodities and agricultural products
including forestry and livestock products as well, it will have con-
siderable impact on the area in view of the conceivable reduction of
transportation costs {One estimate predicts a reduction of transpor-
tation costs to about one-tenth that of trucking costs).

(4) Road transportation

The main national roads running through the PGC Arca are the
Belem-Brasilia (BR-010) and Trans-hkmazon {2R-230} highways, to which
the state roads are linked to connect the major cities. Although
these roads are still adeguate in terms of transportation capacity,
one problem is that the roads have not yet been fully paved. The per-
centage of paved national roads in-the state of Para in particular is
a very low 16.5% compared with the national average of 65.8% (1982
figures). The percentage of paved federal roads in Maranhao is 53.7%.
The percentage of paved state roads are only 28.6% in Para and 18.5%
in Maranhao as against the natioral average of 30.4%. Such a
situation suggests that the paving of roads is a matter of urgency.

2-5 Comments on the Potentials of the Greater Carajas Proyram Area

Various developuent programs are currently being undertaken in the
PGC Arca by government agencies. SUDAM has formulated the third S-year
haron bDevelopment Program (19£0-85) which involves, among olher pro-
jects, preliminary studies for natural resources development and compre-
hensive development plans for major river basins in the Amazon region,
POLAMAZONIA and POLONCRDESTE have bheen implemanted by SUDAM and SUDENE
as faederal special programs.  IRCRA and GETAT have carried out coloniza-
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tion projects and programs for titling and distribution of agricultural
lands with the objective of promoting the settlement of medium- and
small-scale farmers. An integrated regional develovment plan of the
Araguaia-Tocantins river basin has also been worked out under PRODIAT.

POLAMAZONIA aims at utilizing the abundant natural resources and
favorable natural conditions in the Amazon area. It incorporates a wide
range of development projects, such as basic surveys on mineral .
resources; promotion of the agro-livestock industry; processing of agri-
cultural products; establishment of industrial districts; construction
of roads; power supply facilities and communications systems; promotion
of public health and sanitation and education. On the other hand,
POLORCORDESTE aims at integrated rural development in the Nordeste region
mainly through the titling and distribution of agricultural lands in
order to promote the settlement of small-scale farmers in the area.

Although POLAMAZONIA and POLONORDESTE are the principal measures
for regional development of the PGC Area, SUDARM and SUDEHE have other
means of promoting regional developrent, such as fiscal and financial
incentives and investment funds (FINOR and FINAM)} to encourage large-
scale farmers and private business in the PGC Area. If these proarams
and measures, in addition to the benefits given to private business by.
SE/PGC, are taken into account, the policy measures reguired for the
regional development of the PGC hrea appear to be virtually compliete.

With regard to the population changes in the PGC Area, rermarkable
increases biave occurred in the southwestern region of Para (Maraba and
Tucurui) and in the western region of Mararhao (Imperatriz, hcallancia,
Santa Luzia and Santa Ines) ~ the forefronts of agricultural develcp-
ment. On the other hand, both the northeastern region of Para and the
castern region of Maranhao, which have relatively long histories of
developnent and settlelement, had slow rates of population growth, or
even decreases in certain areas, during the 1970s.

In terms of the sectoral employment structure in the PGC Area, the
proportion of the economically active population in the primary sector
is extremely high compared with the other regions of the nation.
Moreover, the number of workers in the primary sector of the PGC hrea
has increased as a result of agricultural development, while that of the
nation has decreased, in recent ycars. ’

One of the main tasks in the further develepment of the PGC hrea is
the improvement of the infrastructure at regional and sub-recgional
levels. In this regard, it is crucial to improve the network of fecder
roads in the areas'along the Carajas railread and the major trunkline
roads such as the RBelem-RBrasilia highway (BR-010), the Trans-Amazon
highway (BR-230) and state highway PA-332. The construction of feeder
roads will be conducive to the smooth flow of physical distribution and
services in the area, resulting jin heightened development of the agri-
culture, forestry and livestock industries,

Another task in the transport infrastructure is the hetterment of
river navigyation systems. It is necessary to secure stable navigation
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of the major rivers in the PGC Area, which will obviously contribute to
the dcvelopment of the Arca. In more specific terms, the bettaerment of
the navigation systems necessitates dredging of the Tocantins and
Araguaia riverbeds. This will facilitate large-scale river transpor-
tation between the major inland cities {Imperatriz, Maraba and Tucurui}
and the major coastal cities (Rarcarena and Belem). Together with the
.completion of both the Carajas railroad and the feeder road network con-
\necting the major trunkline roads, the betterment of the river naviga-
tion systems may greatly advance the develuopment of the inland areas.

During the 1970s a rapid inflow of population was seen mainly in
the cities of Araguaina, Imperatriz and Maraba located along the
Belem-Brasilia highway, but in the future the population is cxpected to
move toward the inland areas as the access to the inland area west of
the highway is improved, thus resulting in a movement of the agri-
cultural development fronts further toward the western regions.

There are several matters to be resolved wnen considering the
future developsient of the PGC Area. First, in regard to the direction
of the Area's developament, it is necessary to clarify, especially in
respect of agricultural land utilizatien and developnent of the agri-
culture, forestry and livestock industries, the Area's long-term pro-
spects and its role in the naticonal development perspactive.

Secondly, the allocation of financial resources to those rzgional
development agencies has declined in recent years, reflecting the severe
€conomic conditions of the nation since 1980. 4whe fundamental objective
of the Greater Carajes Program is the attraction of private industvy
into the PGC Area through the improvements of economic infrasiructure.
However, the recent substantial decreeses in funding are a great
stumbling block in the construction of the reguired economic infirastruc-
ture.

1

Thirdly, there scems to be a lack of coordination among the govern-
ment agencies which are implementing similar development programs and
secio~cconemic infrastructure projects in the PGC area. Fourthly, the
areas covered by the federal special proyrams are vast, making it dif-
ficult to undertake public investment 1n an. effective and concentrated
S INANNEGL .

As pointed out in the Study Report on agriculture, the ncwly-
developing agricultural front areas face a large number of problems in
the establishment of land titles; income raising for traditional self-
sufficient farmevs; and production increases for farms producing marke-
table crops. In order to solve those problems and enhance the
agricul tural development, it is necessary to formulate an integrated
package of measures such as rural extension, inprovement of the feeder
road network and storage facilities, land price -regulation and scecurity
of 1and titles, and rural credits as well as price controls,

The Study Report on the development of the mntallurgical industry
also points out the necessity of positive c¢fforts for improvement of the



R L S R

transport infrastructure (mainly by utilization of the rivers),
industrial water supply, and housinyg development in the industrial
districts to be constructed in Maraba, Tucuruwi, and Barcarena.

1f the aforementioned regional development programs and their exe-
cution schedules are viewed from the standpoint of the Phase II Study,
the limited funding available will necessitate a concentration of the
existing development measures into the selected sub-regions On a more

coordinated basis than previously.
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%+ INTRODUCTION

In the PPhase I Study undertaken in 1982-83, the JICA Study Team
examined trends in the international markets of twenty-eight agri-
culture, livestock and forest products of the Greater Carajas Program
Arca. At the same time, a Brazilian counterpart conducted a study on
the domestic production and domestic market trends of these products.
The present study on the agriculture, livestock and forestry development
in Phase II contains seven survey items (sce Part I of the Draft Final

vRéport, Annex I-3). PBased on the results of the study on the inter-

national markets in Phase I and those on the domestic production and
markets conducted by Brazilian team, this study aims to examine the pro-
ducts that should be given priority for future development of the agri-
culture, livestock and forestry sectors, in consideration of the
natural, social and economic conditions of the Area, and to provide com-
ments on the various conditions necessary to realize the Area's develop-
ment potentials. ’ '

Since this study covered a wide geographical area and a diversified
range of study items, it was decided that the conduct of the study
should be clearly defined in order to facilitate completion of the tasks

- within the limited time available. That is, regarding the method of

study, in full cooréination with the Brazilian authorities, we:’

(i) fully uvtilized the existing materials ard daia, (ii) draw on the
interviews with the Brazilian people concerned, (iii) restricted the
nunber of main crops for study {(as described in the Inception Report),
and (iv) inspected the representative sites of the Area after discussing
thoroughly with Brazilian officials. When conpiling the report, focus
was particularly placed-on (i) the interrelationships of the study
items; (ii) the distinctive features of the recions examined, &nd (1ii)
the preliminary screening of products suitable for production in the
Arca and an examination of the conditions nececssary for development.

The full cooperation provided by Brazil meant the survey proceeded
smoothly. However, the expanse of the PGC Rrea and the limited tinme for
the survey, meant that diversified aspects had to handled, and therefore
certain parts of the survey leave something to be desired. 1In Tact,
although we received generous cooperation from Brazil, the areas where
the Study Team was able to visit were limited, and inevitably there were
constraints on the collection of data. We attemnpted to cowpensate for
this lack of information through discussions with Brazilian and Japancse
specialists. )

” - +
Areas covered by cacdh sub-region are, as a principle, marked
according to the classificatiens in Programa Grande Carajas Agricola
{(Preliminary Version).
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2. OUTLINE OF.THE STUDY i

The study on agriculture, livestock and forestry development cover: .
a8 wide range of study items. The studies by iters are sn
following sections. The results of the whole stu
this section by focussing on the current situation of agriculture,

livestock
ducts and conditions for their development in tne pGe Area.

2-1 The Special Features of the PGC Area's Agriculture, Livestack ang
Forestry Sectors

Tne special features of
forestry sectors which were C
Brazil as a whole,
marized a2s follows:

(1}

(2)

(3)

{4)

(5)
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and forestry tectors, preliminary screening of priority pro-
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the PGC Area's agricvlture, livestock ang
larified from comparisons of the Area with

-

and between the sub-regions of the Area can be sum

l"‘:'l"é'-'.\‘.‘. e

The Area is endowed with abundant land resources, and in general
many forests and much unused arable land exist.

However, rapid large-scale conver: ion of forests 'to arable land .
(mainly pasture) is under way tos ther with a wide-vpread Dracties.
of snhifting cultivatian, showing signs of deterioration of natur:
environment in sore areas.

<
Y
L]

R

turel production is characterized by tre
TS producing mainly

L

The scructure of agricul
coexistence of large nu-bher of small-size fea
food crops and large~scale cattle fermg. ~he pevgen. 7

in the total area of asrable Tand is remarkerblr i
of tenants ang occupants in the tortal 3

subsistence
tage of sastureland
high, The percentsoes
nunber of farm units are ziso high compared to oather regions, %
cultivetion of commercial crops such as oil palm and s5oybean by
using modern technigues has emevged in some sub-regions, but in
general the technical level and land productivity arec low. é
5

(XA

The vtilization of forest resource is still at a primitive stave.

The artificiel refcrestation is very limited,
-4

The seven sub-regions can be rovghly divided into three Groups
according to natural conditions, history of settlement, &ad
distances from main roads: (a) Zacabal, Palsas and Tujeratriz wi-,
a relatively long history of develomaent, large nunber of amall-
and wedium-nodfe farms, and high prraentaces of torant farmg; (b :
hAraguaina, Maraba and Xingu with land conversion for Sgricnltin.
being under way, relatively high percentages of rmedine- and lar.
size farms, and large porcentages of Piasture area; and {c) "
Castanhal with a relatively long history of settleuent, a Yarae
rpercentage of small- and medivwn-size farms, a bigh Percentage
owner-{uims, and farror's willinguens 1o be eonvaged in com.ere .
Crop production by uring mnodern technelony.
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From the above observations, the following view points seem essen-—
tial for the future development of the PGC Area's agriculture, livestock
and forestry sectors: '

(1) The neced to enhance efficient use of land resocurce to actualize
the Area's development potential;

(2) Promotion of policy measures for improving the incomes of the
overwhelmingly large number of small farms, and for immobilizing
shifting farmers; : :

we

(3) Strengthening the conpetitiveness of commercial crops; and

(4} Harmonizing development and environmental conservation.

2-2 tThe Surrcunding Conditions.of the PGC Area's Agriculture, Livestock
and Forestry Sectors

The present conditions of the major natural and secio-economic fac-
tors surrounding the agriculture, Tivestock and forestry sectors of the
PGC Area can be summarized as follows:

.{1) The Area is favored geographicélly by being covered with vast
‘lanﬁ, and the land price is relatively low. :

(2) The PGC Area belongs to the tropical zone, but there are differen—
- ¢es among the sub-recions in so0il and rainfall. Al though there
are differences among the sub-regions in the possibility of agri-
cultural land expansion, in general the Area has high potential of
land development for agricultural usec.

The maximum rainfall is registered in the Castanhal Sub-region
.{annvally 2,700 mm. or more). In the PGC Area, generally the rain-
fall is high in the Northwest and gradually decreases southeast-
wvard, with the minimum being registered to the south-scutheast of
Bacabal (annually 1,100 mm or less). Sub-regions Xingu, Maraba,
and Imperatriz, and part of sub-region Bacabal have soil of rela-
tively high fertility. (The prevailing soil types are PV. LV at
Maraba, LV. AQ at Impcratriz, LV. PV. AQ at Araguaina, LA at
Castanhal, TR. PV at Xingu, PV. HL at Bacabal, and LV.AQ at
Balsas.)1) Generally, considerations for the conservation and
improvement of soil fertility are necessary. Xingu, Maraba, and
Araguaina have relatively high potential for agricul tural land
expansion. Sub-regiob Baraba has larqge area of steep land.

The forests in the PGC Area are characterized by heterogencous

structures, although there exist high-quality specics. Refleeting
the pattern of rainfall distribution, the potential yrowing stock

1) Sce Chapter Two (Draft Final Report) for details of soil classificas
tion,



per unit area of the Area is high in the north and gradually

declines southeastward.

(3) In general, the so-called social capability technical accep-
tance, production practice, etc. in the Area is low, except in
some areas in sub-region Castanhal and at relatively large-size

farms.

(4) All the sub-regions of the PGC Area are located in areas remote
from such central markets as Sao Paulo and Rio de Janeliroc. As
Belem and Sac Luis are the largest cities within the Area,
Castanhal and Bacabal are relatively favorable in terms of local
market, compared with other sub-regions. The same thing can also
be said with respect to international market.
Maraba and Imperatriz, the size of local market which is small at
present is expected to be enlarved along with rapid increase in

In sub-regions

population.
. t
(5) The access of most of _the sub-regions to the central marxets of
antially improved by

Brazil and the world markets have been subs e
frastructure s the

the construction of such main transport in
Trans-kmazon and »elem-Brasilia nichways, and the Carajas

However, with the exception of Brazganting {in Ca
Arez is lacking a

railroad, stanhnal
sub-region) and some othser municipalities, the
well-consolidated netiworh of transport infrastructure.

RS a

BT EaY

1S
resvlt, the development in the Areca has been limited to the &

along the main roads, and the formation of producing areas has not

peen efficiently promoted.
(6) The construction of processing and marketing facilities in the
rrea is also far benind that in the spuzhern states of Hrazil.
This is, needless to say, clesely related to the small size and
instakbility of the production of the nrea's agriculture, forestiry
It is obrerved that those a2iwas close

and livestock sectors.
in procescing

Belem, Sao Luis and Imperatriz tend to be favorable
and marketing facilities, although the situation is depandent on
the types of products. The Area is also backward in terms of
tural cocpzrative activities, except in some limited rones.
This seems to be due to the Tact that the number of commeraial-
product-oriented and nediam-size farms, which are the core of
agricultural cooperative activities, is still swall in the hrea.

agricul

£ the PGC Arca are also olwoerved in its
The area has plenty of land of which the
ownership is still not votablished. Moreover, the technical
extension services are not sufficiently provided, due nainly to
inadeguate transport infrastructure and farmers' low technical

{7} Some special features o
institutionial aspect.

acceptance capability.

dit and price policies, preferencial treaiment

With ruespect to cre
inciugin

has been given for the whole Borth amnd Roctheast 1egions
the PEC Arca. lowever, the Arca has ralative dicadvantages dae
{ts timing of developament and other specific conditions.  For
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examples, as the Area started to develop at a large scale when
Brazil entered a period of credit squecze, the Area is not
favorable in the production of capital-intensive products, and
some of the important products of the Area are nét familiar to be
covered by the present price support system,

2~3 Comiments on Preliminary Screening of Priority Products and
Necessary Conditions for Development

o

(1) A preliminary screening of suitable products for the Area was

made, based on the development perspective of the Area's agri-
culture, livestock and forestry sectors {2-1), their surrounding
conditions (2-2), and the rajor characteristiecs of the products.
Of the products which can be produced in the Area, those of high
priority are stated in the following together with the major
reasens for their selection.

!a)

(p)

(c)

(d)

{e)

(£}

(q)

(h}
(i)

Rice, maize, feijao and cassava which are widely cultivated in
all sub-regions, and suitable to the objectives of self-supply
of food and increazse in the incomes of small- and nmedium-size
farms;

.

Rubber, cacao, and other perennial crops for the purpose of

- farmer's immobilization and farm-management stabilization;

0il palm {Castanhal) and soybean (iImperatrviz, kraguaina, RBalsas,

and the southern part of Bacabal) as newly-vmerged commercial
crops of relatively high profitability and being suitable to the

utilization of local conditions;

Babassu (Bacabal) and Brazil nut (Haraba) which are the Area's
special products;

High-guality tropical fruits and'pepper suitable to the utiliza-
tion of the Area's natural conditions (Castanhal);

Fresh vegetables for local markets (Cestanhal and Racabal at
present, and Imperatriz, Maraba ang X¥ingu in the future);

Rubber and sugarcane as commercial crops (Tmperatriz, Xingu,
etc.), provided that market trend is favorable and production is
promoted collectively to some reasonable scale at an arca;

Beef cattle utilizinﬁ abundant land resource of the Arca;
High-quality timber products Lenefited by the huge forest

resources, and trees for wood industry material Lo be planted
correspondingly to the Area's natural and cconomic conditions.

Needless to say, the above-mentioned products were preliminary

selected on Lhe basis of the various conditions which are e~

sently given to the PGC Area. As alveady referred to, any changes

o




(d)

Regiarding the commercial crops, oil palm is suitable mainly for
sub-region Castanhal, and soybcan mainly for Araguaina,
Imperatriz and Ralsas sub-regions. These sub-regions are
‘expected to becone rroducing aress of these two crops.
Improvements in the access of cultivators to credits and in pro-
cessing and marketing will be recommended in addition to
suitable measures with respect to seed production, soil fer-
tility maintenance, and cultivation.

For such spscial products as babassu (Racabal) and Brazil nut
{(Maraba), develooment of new and comprehensive uses and pro-
moting cultivation upon necessity are expected to strengthen the
utilization of these precious resources.,

The Area, specially in those sub-regions with high land-labor
ratios, has high potentials for beef cattle raising. In order
te enhance the competitiveness of this product it will be
hecessary to improve both the productivity of pasturelands and
the guality of hbee€ cattle, to improve infrastructure for
transportation both within the production area and from the Pro-
duction areas to markets, to " plan the future location of
slaughter houses, and to work out a beef cattle production plan
for the Area in line with long-term demand and supply forecasts.

]

L]
Forest resources may be used in two wWays «oupend
ticonal features of the areas: as a source for h
timber products, or as material for wood industries. 1In either

-case, the transport infrestructure necoeds to be improved, but the

former urgently requires guality standardization to be accep-
table to overseas marlkets:; and the problens of the la%ter con-

‘cern the possibility of establishing pulp mills, alcohol plants,
!

and charcoal-consuming factories close to the forest site.

Environmental Conservation and Integration of Develomaent
Policies :

Following are some additional comments related to the develop-
ment of the PGC Area's agricultiure, livestock and forestry sec-
tors. ' .

The first is on harmanization of environmental conservation and
developaent, As previously referred to, in the PGC Ahrca
generally land utilization is extensive and land productivity is
low. On the other hand, there has been a high pace of conveor-
sion of forcsts inte cropping or pasture land, and in some arcas
this conversion has given an improssion of indiscriminate devel-
opment.  Though development is essential, the most pressing
issue in the Arca scems to be how to harmonize agricultural land
develojpwent and environmaental conservation. In solving this
issue, it seems desirable Lthat, on the onc hand the productivity
of the existing agricultural land be raised as much as possible,
and on the other hand priority of new land development be
assigned to arcas favered by good natural conditions and woll-

s T, NPT p—




established infrastructure. The so-called priority-region
development formula, seens’ effective in harmonizing development
and environmental conservation, as well as alliowing for effi-
cient use of financial resources.

which forests were burned near the top of mountains

Scenes in
careful con-

were also observed during the field observations.
rable in cheoosing the way of land

siderations scem desi
cal zone where the

clearance, as the Area belongs to a tropi
rainfall strength is very intense.

The second comment is on the positionm of the PGC Area in the
whole Brazil in terms of commodity production. The selection
and production of agriculture, livestock and forest products
depend not only on the natural conditions, the level of tech-
and various factors such as the allocation of transport
jnfrastructure and processing facilities, and land price, but
also on institutional factors cuch as credit and support price
angd other policies. One exunple of the impacts of socio-
econsmic factors includine institutional systems on develomaent
in the rapid conversion of forests to pastureland along
the Belem-mrasilia highway, &s induced by improvencnts in
transport infrastructure, low lané »rice, and policy incentiv
Some of these areas could bs convervaed to sovbean prefuction if
soybean price, processing facilities and other surrounding con-
ditions were favorable to this proéuct. Ahs mentionsd in the
enple, the products to be produced will change con-

s of policies to be wanken. 1In

nology,

is seen

fac
LR

above a%
siderably according to the seric
this scnse, it will be very important to define,
national policies, the position of the Arca in Erazil as
as to what kinds and amounts of products are to be expacied o

the hrea.

in relation o

ive implementation of policy

The third comnent is on comprehens
In imnie-

instruments at the regional or sub-regicenal level.
menting the policy mcasures,
are well adjusted to suit the

al or sub-regional level. Tt je effective that these policy
instrunents, such as improvament of infrastructure including
rural roads, processing and marketing facilities, establishment
of land-ownership, enhancement of technical extennion service
systen, and provision of neccssary financial funds avre con-

sistently coordinated and implemented.
Ld

at potential for developacnt, it is

eveloped through a carefully-devise
CnSuYes

As the PGC Area has gre
that the Area will be @
program which is based on long-run perspective and
optimal utilization of the Arca's development potential,
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3. NATURAL CONDITIONS

The objcctives of this part of the Study are to survey the
geography, geology, climate, soil, vegetation and other natural con-
ditions in the PGC Area. More specifically, this part aims to examine
the relationships between current land use and agricultural production:
to indicate the natural conditions which will influence crop selection,
* and subsequently, to consider the methods of land developonent and the
measures to cornserve and improve soil fertility along with development,
‘and finally to assess the potentials for crop productiocn.

3-1 Climate of Sub-regions

The annual average temperature is approximately over 25°C, and the
maxinum-minimum range is large in inland areas and small in coastal
areas.

Rainfall shows the highest level around Belem {(over 2,700 mm
annually). 1In general, the rainfall in the Area is high in the noxth-
west and gradually decreasas southeastward. The minimum annual rainfall
is registered at Barra do Corda 150 km to the south-southeast pf
Racabal (less than 1,100 mm). : ' ©

The annuval sunshine duration is not inversely proportional to the
rainfall. (Sunshine is relatively little in inlang areas, explaining
the above obsecrvations on temperature range.,

As the annval average temperature is high, the fundamental deter-
minant factor of the growth of crops is duration of soil dry reflecting
differences in annual rainfall betwecen the areas.

A "Climate Map by Duration of Soil Dry" (Figure II-1) was drawn,
indicating the dry soil months and annval rainfal) based on the
Thomthwait moisture balance charts made from monthly rainfall and water
loss due to evaporation for each area.

The climates are distributed as follows: the Delem district is
'Py7dp.4, most of the Castanhal sub-region is Pagdy.g, the remainder of
the Castanhal sub-region and the Xingu sub-region are Papndg, Maraba,
Imperatriz, and Arayguaina are Pygdg, Bacabal and Ralsas are Py3dg, and
the southeast part of Corda is Pypd7 (See Figure II-1,).

3-2 Topography of the Sub~fegions

Bacabal Sub-rcgion: Mainly a rolling plain 100 m or less above
seca-loevel, with swamps in low arcas. Development is advancing gradually
from the outskirts of the stale roads to more romote arcas. TDut as yet
there are no paved roads leading to these arcas, and the clay-rich pod-
zolic soil arca is difficult for traffic especially in the rainy scason.
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Figure Zi-1 Climate Map by Duration of Soil Dry
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Castanhal Sub-region: The whole arca of Bragantina is a coastal
plain 100 m or less above sea-level), and very gently rolling.

The coastal areas have many swamps with seawater.

Over one half of the total area of Paragominas is a plain 100 m or
less above sea-level, and gently rolling. But the southern area around
the national highway is a rolling plateau and hills about 200 to 300 m
above sea-level.

Imperatriz Sub-region: The area around the national highway is a
plateau 150 m high, but the areas north of Acailandia and in the eastern
part of the sub-recion are hills 200 - 400 m above the sea., Develepuent
" is in progress in every part of the sub-region.

Araguaina Sub-region: The area around the national highway is a
rolling plateau about 200 m above sea-level, and its western part
consists of hills and mountains 300 - 400 m high.

Maraba Sub-region: The western parf is dominated by the slopes of
the Carajes Mountains of several hundred meters above  sea level. The
field observation of the Carajaes Settlament Project II showed that the
plateau and gently sloping aresaes were being Geveloped., In Ituniranga

. District, the elluvial plain of the Tocantins river and the mountalnous
area behind it have been developed. Even the steep mountainsides rave

been converted into pasture. In the east part of Maraba which congists
of alluvial areas and platecaus, the land in $%ac Domingo and its neigh-

borhood is currently under development.

3-3 Soils of the Sub-regions

On the northern side of the line linking Altamira, Tucurui,
Acailandia, and Corda, yellow latosol LA is widely distriboted. On the
area south of this line and west of a line crossing south toe north of
Araguaina, and the arcas arcound the line running frem the southcasi end
of Castanhal sub-raegion (Bragantina) to Bacabal sub-region, red-yecllow
podzolic soil PV exiends widely. The area extending from the Carajas
Mountains to both sides of the Araguaia river and the proximity of
Inperatriz contain much red-yellow latosol LV (Sce Figure 2-2. in
Chapter Two of Part III, Draft Final Report). '

Quartz sands soll AQ is widely distributed on ths basins of the
Tacantins river and the rivers which flow into the Tocanting, and ground
water laterite HL is distributed on the northeast arca on the vdge of
the PV arca extending from the southcast end of the Catanhal
{Bragantina) sub-region to Bacabal.

LA (26.5%) and PV (28.4%) account for 55% of the Arca's soil, and
the combination LV (12%), AD {9.2%) and NI (7.4%) accounts for about
30%. The order of productivity of these main soils is AOCLACLVGPV,



The fertile soils formed from weathered basis rock which are scat-
tered throughout the Area are dark-red latosol LE {1.4%), red dish brown
lateritic soil eutrophic TR (1.3%), red-yellow podzelic soil cutrophic
PE {0.6%), reddish brunizem BA (0.2%), and dusky red latosol LR {0.1%).

The main types of soil of the sub-regions are:

Sub-regions

Bacabal
Castanhal
Imperatriz
hraguaina
Balsas
Maraba
Xingu

Results of the Soil Semple Analysis

Main scils

PV, HL, LA
LA

LV, AD
AD, LV, PV
LV, AQ
PV, LV

PV, TR

The field of a

through application of compost.

well-manaced truck farm at Bagabal was fertile

) .

~

Tne surface soil to a depth of 3 - 4 <

of grass land was meoderatel ood even though it had not been culti-
g Y g g

vated.
.. phosphoric .acid.

However, the lower ‘layer was strongly acidic and deficient in
The ashes from burnt mountain forasts have a pH of &

or more, and are rich in bases and available phosphoric acid, but the
lower layer in which they were not mixed also consists cof the same acié

Soiln
H

The grey humus soil of Braganca contains 11.3% hunus, but it shows
very strong acidity and it is deficient in bases and available

phosphoric acid.

M though soil of the uncultivated parts of the Cerxrado is strongly

acid even on the surface, the surface soil of vegetated areas in the PI -

Area is not as strongly acidic,

vegetation.

N -

This seems to be due to difforences in

"3-4 Some Comments on Soil Cornservation and Improvement

(1) Land Use

Generally speaking, flat- and gently-sloping arcas are vocupied

by large cattle farms, while slopes and mountains are awaiting devel- .
Many rdégions adopt a developnent system in which mountain
forests are burnt to cnhancé fertility of the surface soil before cuo g

Opment.

mencing crop production.

on clcared mountainsides,

Despite the danger of severe water cresion
there are cases where entire mountains,

including the crest, have been cleared and burnt for cultivation.
Such problems were observed in conncction with land use in the pac

Arvca,
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(2) Cultivating Methods (Clearing and Burning)

Developmeént areas are normally cleared and burnt by man power --
a huge task for developers. It is said that after burning, the soil
fertility begins to decline in the 4th - 5th years in the case of pri-
mary forests, and in the 2nd - 3rd years in the case of secondary
forests. For those developers who cannot obtain inputs, it is diffi-
cult to find an appropriate method to retain or enhance soil fertility.
A recent follow-up study of the results of shiftihg cultivation prac-
ticed in northern Thailand showed that an increase in nitrogen as well
‘as the necessary increase in basic substances in the surface soil can
be brought about by partial burning rather than complete burning.
This suggests that the burning mathods in shifting cultivation deserve
studies for searching ways to prevent fertility loss.

As a result of burning and cultivation many slopes are intensely
eroded by rain. The use of organic mulch to prevent erosion seems
worthy of consicderation.

(3) Soil Pertility Conservation ang Improverment

In Section 3-3, the productivity order of the main s0ils in the
Area was given as AQ<LA<LVSPV.. Globally, red:-vellow podzolic soil is.
widely distributed in and around the state of Georgia, in the southe
eastern U.S.A. ‘The property of this type of soil is similar to that
of most soil in the PGC hrea (low humus and strong acid).

In the U.S.A., up to present this soil had not been used, but
recently soil improvements has been carried cut on the soil of the
coastal plateau with a view that the areaz can be'developed to a highly
productive area. This type of soil can be productive if treated with

lime and phosphoric acid fertilizer.

The LV and LA surface soils in the PGC Area are sandy with little
clay. PV is ranked above LV and LA in terins of fertilicy for its high
clay content, but this type of soil has a €isadvantage in that the
high clay content makes the underlayer dense and less permeable to
water.

In the Area, sloping lands are generally intensely eroded.

From the above observations the fellowing measures with respect
to the conservation and enhancement of soil fertility scon desiraple:

1)} Prxeventing erosion =
2) Improving acid soil and incrcasing bases

At present, generally after cropping the burnt field is econverted
to pasture before soil fertility declines, Fertility declining can be
prevented by adding organic materials. A truck farm at Racabal hag
obtained good results Ly applying this method. Mulch is very cetfac-
tive as a source of organic material and in helping to retain moisture
in the soil.



The next improvement step is the application of lime and phos-

phoric acid, which is currently practiced in -the Cerrado region. In
this case; too, it is desirable that organic substances be applicd at

the same time.

an idcal improvement method is to intensively use low furnace
slag (3 - 5 times the amount of lime). Tnis slag consists mainly of

calcium silicate but includes also magnesium, phosphoric acid, manga-
nese, iron and boron, and therefore is a highly effective soll impro-
t the rate of 10 - 20 tons/ha.

vement agent if applied a
‘ 1)

4. PRELIMINARY CROP SELECTION ON THE BASIS OF I:ATURAL AND TECHRICAL
CONDITIONRS

The PGC Area covers an area of 840,000 km2, and its diverse climate
ranges from the tropical rain forest zone in the north to the cerrado-
Soil types vary widely from

type tropical savanna zone in the south.
alluvial scoil in the basins.of small and large rivers, to red latcsol,
yellow latosol and red-yeliow podzolic soil. Various crops are Deing
cultivated: tropical pesrennial woody crops {for example, rubber and
cacao); recreation crops ,chazracteristic of the imazon (for example,
guarana and cupuacu); and typical tropical crogs such as rice and.
Further, useful plants such as the Brazil nut and pinhiéo grow

cassava.
a treasury of palms, with a number of useful

paturally. This Area is a
palms such as oil paim ané babassu being -~ultivated or growing
naturally.

The selection for the preliminary crops by sub-region was «

the natural and technical points
the natural conditions in different areas
through interviews with Brazilian governaant offic
farmers, staff members of agricultural ceoperatives,
workers; and through analysis of the collacted research materials,

and present crop cultivatien;
ials, researchers,
and extension

4-1 Summary of Natural Conditions by Sub-recion and Crop Cultivation

4-1-1 Castanhal Sub-region

The climate of the Castanhal’ sub-region is of the tropiecal rain
forest type, with_annual rainfall of more than 2,000 mm, and the tropi-
cal monsoon zone Eype, showing high proportion of perennial woody crop:
The vegetation is characterized by the cxistence of many speciecs of

palms including coconut, tucum, pupunha, and assai.

Cassava, rice, maize and feijao are the ordinary crops mainly cul-

tivated on small- and medium-scale farms. Larger number of erops such
as cotton, tobacco, and castor bean dre cultivated in this sub-region

compared to the other sub-regions.
by the cultivation of tropical fruits sueh as cupuacu and recreation
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4-1-4 Maraba Sub-region

Though lying in the tropical humid savanna zone, the Maraba sub-
region has relatively high rainfall (around 1,800 mm). 1In the southern
part, the vegetation is of the cerrade type, while the northern and
western parts are close to the tropical monsoon zone with distribution

of forests.

The conversion of forests into farmland is under way, and full-
scale mountain clearing by burning is being carried out in some parts of
the sub-region., The sub-region is characterized by heavily concentrated
Brazil nut forest, and the collection and utilization of the nuts are a
‘major concern for agriculture in the sub-region.

Rice, maize, ‘cassava and feijao are the major crops cultivated for
with castor bean, sugarcane, sorghum, and
Sweet potatoes are being planted in
Eecauvse of the

self-consumption and sale,

Pineapple also heing cultivated.
settlement sites after the mountains have been cleared,

favorable climatic conditions, perennial crops such ‘as cacao and coffece
are also cultivated. '

4-1-5 Aragvaina Sub-region o

The Araguaina sub-region lies in the tropical humnid savanna zone
where the cerrado-type vegetation is domipant, In the northern part of

the sub-region, there are extensive babassu forests,

Rice, maize and feijaoc are the main crops cultivated for self-
consumption and sale, and the cultivation of cassava is relatively rare,
In addition, sugarcane, cotton, sorghum, and pineapple, a2nd in recent
years, soybean are also cultivated. Tne existence of babtassu provides a
major hindrance to the development of pasturelands in this sub-region.

4-1-6 Balsas Sub-~regionl)

The Balsas sub-region, which lies in the trooical humid savanna

zone, has relatively low rainfall (about 1,
sub-regions. The vegetation is mainly of the cerrado type,

forest ln the northern arcas.

Rice, waize and cassava are the main crops cultivated for self-
consumption and sale, This sub-region seems promising in soybean
production. '

ot -

1) In this sub-region, only an over- fllght for general ohservation
was conducted,
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4-1-4 Maraba Sub-region

Though lying in the tropical humid savanna zone, the Maraba sub-
region has relatively high rainfall (around 1,800 mm). 1In the southern
part, the vegetation is of the cerrado type, while the northern and
western parts are close to the tropical monsoon zone with distribution

of forests.

The conversion of forests into farmland is under way, and full-
scale mountain clearing by burning is being carried out in some parts of
the sub-region. The sub-region is characterized by heavily concentrated
Brazil nut forest, and the collection and utilization of the nuts are a
major concern for agriculture in the sub-region.

Rice, maize, ‘cassava and feijao are the major crops cultivated for
self-consumption and sale, with cestor bean, sugarcane, sorghum, and
pincapple also being cultivated. Sweet potatoes are hieing planted in
settlement sites after the mount ains have bcen cleared, Zecavse of the
favorable climatic conditions, perennial crops such ‘as cacao and coffee
are also cultivated. ' ' '

4-1-5 Araguaina Sub-region

Tne Araguaina sub-region lies in the tropical humid savanna zone
where the cerrado-type vecgetation is deminant., 1In the northern part of
the sub-region, there are extensive babassu forests,

Rice, maize and feijao are the main crops cultivated for self-
consumption and sale, and the cultivation of cassava is relatively rare,
In addition, sugarcane, cotton, sorghum, and pineapple, and in recent
years, soybean are also cultivated. The existence of bhakassu provides &
major hindrance to the development of pasturelands in this sub-region.

4-1-6 Balsas Sub-regionl)

The Balsas sub-region, which lies in the tropical humid savanna

zone, has relatively low rainfall (about 1,260 rm) compared to the other

sub-regions. The vegetation is mainly of the cerrado typs, with bhabassu
forest in the northern areas.,

Rice, maize and cassava are the main crops cultivated for self-
consumption and qule, This sub-region secms promising in soybean

producticn.

M e w3 P

1) In this sub-region, only an over- fllght for goeneral observation
was conducted,
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4-1-7 Xingu Sub-regionl) ]

The Xingu sub-region, which lies in the .tropical monsoon zone angd
has an annual rainfall of more than 2,000 mm, is heavily forested. A
number of palm species are growing naturally in the forest. With regard
to other crops, castor bean cultivation is observed, and rubber trees
are ranging in low and damp areas.

Although presently characterized by the existence of wide-spread
forests, 'the sub-region has high potential of crop production because of
excellent natural conditions. . .

“

4~2 Technical Problems. and Perspectives in Crop Production

In the PGC Area there are crops 1like soybean and oil palm of which
the breeding and introduction of excellent varieties rapidly improved
their productivities. However, there are many creps like paddy rice in
th¢ Castanhal and Bacabal sub-regions, Para rubLer in the Imperatriz sub-
region, and tobacco in the Castanhal sub-region, of which the presently-

.diffused varieties are not necsssarily suitable. In some cases like
that of o0il palm, the variety itself is good, but the high price and
difficulties in the procurenment of seedlings (f.ported) present an
obstacle to cultivation. Thus, for oil palm which is adaptable to the
environment and hiaghly profitable, it will be necessary to improve the
present varieties and develop seedlings by introducing the tigsue
culture method and other new technigues,

.The acquisition of seceds and their distribution to farmers -- the
starting point of crop cultivation -- often create problems in trepical
zones because of the high tepperatures and hunidity. AaAlthough the
cultivation of soybean, which was begun only recently in the Area, is
highly promising, soybean seced is susceptible to high temperature ang
humidity compared with cereals, and thereiore reguires proper facilitics
and technology for storage. 1In the Bacabal and Imgeratriz sub-regions,
the loss of soybean seeds as a result of the shortage of such facilitics
has become one of the major problems.

In the tropics, especially the humid tropical zone, one of the
biggest causes of losses in crop production is the presence of diseases
and pests; this applies to the PGC Area as well. Forx example, the
discase of pepper and the pest of papaya in the Castanhal sub-region,
the disease of Para rubber in the Imperatriz sub-recion, and the pest of
cacao, vegetables and grass in the Maraba sub-~reyion, all reguire coun-
termcasures in the form of new varieties and cultivation control,

A comparison of the yield of major crop in Brazil with main produc-
ing countries and several tropical Asian countries reveals that RBrasil
is around or above the world average but considerably low compared with

1} In this udg:togion, only an over-flight fd?ng:;:;ﬁl ohservation
wis conductaed, :

—_—

-
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‘the crops compared (rice, malze, cass

the main producing countries in the production of cassava, soyhean and

The unit yield of maize is particularly below the world
tivity levels in the Area as conpared with
reglons rate lowly as

sugarcane.
average. Regards the produc

the national average, the Castanhal and Balsas sub-
gsava and feijao) are produced in

many cascs on small farms with a low jevel of technology, under rela-

tively unfavorable soil conditions, and mainly for self-consumption. It
may be said that the traditional varieties and cultivating methods can-—
not easily raise the productivity of those crops in these sub-regions.,

In all sub-regions, the maize yield was lower than the naticonal average,

indicating the need to improve its varieties and cultivating methods.

4-3 Crop Selection by Sub-region (See Figure I1-2)

or crop selec—

s were taken into consideration f
cnditions:

sed on the natural and technical ¢
(b} crop characterisiics ané related
ned during field

The following point
tion in the PGC Arca, be
{(a} environmental adaptation,
problems, and (¢} information and materials ob%tai

observations. -

rice, cessava, maize and feijao

In all sub-regions, four crops
-~ play an important role in small- and - e Tium~scale farﬁing in terms of
farmers' self-consumption and cash incomé.
In sub-region Castanhal, in addition to +he above food creps such

ag oil palm, guarana and Para rubber sulzable

zone or tropical moRsoon climate seem
portant as a complement commercial crep in
those areas free of diseasc. various kxinds of tropical {fruits such 2s
papaya, cupuacu, and mangosteen are also important as local specialitiers
In aadition, sugarcane, cotton, tobacco, and cacao are suitable, and ir
the suburbs of the northern cities, various kinds of vegetables are

perennial commercial crops
for the tropical rain forest
important. Pepper ig also im

promising.

by utilizing marsh and irriguous land
reased. rFara rubber, cacac.
nlement conmercial Crops.
sovbean 1s acavtable,

in the Bacabal sub-region,
the production of rice is expehtcd to be inc
_cotton and sugarcane can be considered as cow
In the southern arcas where cerrado is dominant,
- and in the suburbs of the northern cities, vegetables are fuportant.
for babassu which is abundant in the gub-region, in addition to its
current use, new applications such as intensive use
fied arcas or integ;ated utilizations are worthy of consideration.
Regarding the Imperatyriz sub-region, in the southern part which
helongs to a cerrado region, soybcan and sugarcanc Are suitable. In U
porthern part, low rainfall during the lcafing time has a preventive
effect on leaf blight disecase so that Para ri
cultivated.

gion, due to plentiful vriin, Para yubber, cad

jern and western parts,
e suitable, With

In the Maraba sub-re
and poepper arc suitable in the nortl
southern cerrado part, pincapple oand veyetables ar
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Figure II-2 Suitable Crops by Sub-Region
{Based on Natural and Technical Conditions)
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regard to Brazil nut trees which are concentrated in this sub-region,
it seems necessary to enhance intensive use through introduction of new
varieties of low trunk and high productivity, in addition to the curren:

use,

o PR S
LT

e

. N

In the Araguaina sub-region, which is in general of a cerrado-type
such relatively drought resistant crops as soybhean, cotton,

.

-
-4

environment,

sorghum, and pineapple may be suitable, &
- z
In the Balsas sub-region, soybean seems to be the most promising %
crop. E
- : g
Finally, in the Xingu éub—region, which lies in the tropical mon- E
soon zone with its abundant rainfall {similar to the Castanhal 3
sub-region), Fara rubber, cacao, guarana, and tropical vegetables are g
suitable. Since this sub-region is rich in fertile soil and has high
potential of crop production, there is a possibility of large increase
in the production of these creps in the future.
5., FARM STRUCTURE ANALYSIS ,
This chapter will clarify the featur®s of the farm structure in thus
*PGC area and the cropping patterns of the sub-regions which are further

i TR R AL T BN T L

For this purnose,
in the docurents
the PRODIAT Proiecct |

dealt with in Chapter 7 of the Draft Final Report.
following a review of the existing studies included
related to the Programa Grande Carajas hAgricola and
concerning the ~rea, coméarisons betwzen the seven sub-regions a

whole country, and between the sub-regions themselves will be underthaier

by

with a focus on: (1) the current use of land and labor, (2} trends 1i: §
the production of main crops, (3) the distribution of farms by sirte, ani-
i nrea

{4) the form of land ownership. 1In this way, the position of the
in the whole Brazil and the differencecs between the sub-regions will be
clarified. The &nalysis in this chapter is based on the statistics of ;
Brazilian Institute of Geography and Statistics (IREE), Canso :

Agropecuario for the years 1970, 1975 and 1980. ?
}
5-1 Farm Structure in the PGC Arca: An Outline 1

The purpose of this section is te summarize the farm structure in
by comparing its seven sub-regions with the pation as a whole,
purpose, the farm structure has been divided into four elementt .
Regarding the current use of land and labor, con-

the nrea
For this
as above mentiuvned:”
parison between the seven sub-regions and the whole country was made irn

terms of the area under cultivation (perennial and annual crops), the
area of grassland (natural and improved pastures), the arca of forests, .
unuzed arable land, and the ratio of land to labor. With regard to -

trends in the production of the main crops, in addition to the basic
annual crops such as rice, maize and cassava, and the main poerennial
crops of cacao, coffre, oil palm and roybean, which have not yet been .

well developed, but which will play an impurtant future role in the .
. ‘ A
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development of the Area, were studied in terms of the time serial
changes in output and area to facilitate comparison between the seven
sub-regions and the whole country.

Regarding the distribution of farms by size, farm sizes were
divided into five categories (0 - 10 ha, 10 - 100 ha, 100 - 1,000 ha,
1,000 - 10,000 ha, and over 10,000 ha), and a distribution curve was
constructed. BRBased on this curve, the features of the distribution pat-
terns of the seven sub-regions were clarified. As for land ownership,
the total number of farms was divided into four types: owners, tenants,
occupants and administrators, and the percentadgdes of each group were
compared (The results are summarized in - Section 5-3 below).

5-2 Farm Structure by Sub-region

This section will clarify the similarities and differences between
the sub-recions in the Area. For this purpose the farm structure was
divided into the four elements detailed above. In order to clarify the
features of the sub-~regions, conmparison was made between the sub-regions
(The results are summarized in Section 5-3 below). '

5-3 Study Results .
The results of the study analvsis are as follows:

(1) The PGC Area has undergone rapid agricultural cdevelopment since
1870 based on exgansion of basture and croppinhg areas. In the
" comparison between the seven sub-regions and the country as a
whole, in terms of trends in the production of main crops, the
production of the main crops in each sub-region showed a sirong
increase, largely due to the expansion of the area under cultiva~
- tion, rather than te an increase in the level of yield.

The recent incrcase in the arca of pasture is remarkable, espe-
cially in the State of Para which registered the highest increase
in Brazil in the decade 1970-80. One of the recasons was that
there remained much unused arazble land and forest arcas in the
Area, resulting in relatively cheap land prices; and a lot of
public investment was made in infrastructure during the 1970s with
the focus on transportation.,

{2) Although the arca for cultivation of crops and pasture has Linen
rapidly expanded, a*considerable part of the Areca still has unused
arable land and forests. Statistics prepared by IHGE bared on the
agricultural ccnsus shows that in 1980 the pereentage of unusad
arable land and forests was about 3%% of Lhe total arca on a
national basis, and 60% on a sub-rcgional hasis. Such a high per-
.centage of unused arable land and forests indicates high poten-
tials for the future development of the Aroa,
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(3} The PGC Area is becoming a production arca for beef cattle with
the ratio of pasture area to cropping arca exceeding the national
suggesting that beef cattle production is being carricd

averagu,
rn technology in relatively new and large farms,

out with mode

(4) Rice, maize, feijao and cassava are cultivated by most small- and
medium-scale farmers in each sub-region. Through the field survey

it was observed that the cultivation patterns of these
although, 1in

shifting

however,
four {food crops vary from sub-region to sub-region,
general, they can be divided into three types: first,
cultivation in which farmers burn forests to cultivate the crops
and shift to another place after harvesting; secondly, land rota-
farmers burn forests to cultivate Ccrops for a cexr-

- 5 years), ané fallow the land for 10 - 2¢C
which

tion in which
tain period of time (1
years in order to recover the fertility of the soil, after
they use it again; and finally, in sedentary agriculture in which
farmers continue to cultivate crops on the same land each ye&ar

without fallowing. The £irst gnd seconc pPRTTEINS ZrE seen in the

Maraba and Araguaina sub-re ions, wneve manv forests still rewain,
e ¢ - H
sub-recion which

while the third pattern is common in the Racabal
is a relatively old settlement district, and the average ar2é sine

is small. i

.

{5) In the PGC irea, oil palnm and

mercial crons. the cultivatioen of oi! valm adapisbie to
Legan as a resuls

weather conditions of the Castanhal) sub-region
of the rise in its price in the Gomestic and international rarket:
in the second half of the 1270s.
to be cultivated instzad of pasture by
in the xraguaina and Balsas sub-regions.  The popularity of s
beans reflected the fact that the new variecy called "tropics
adaptable to the netural conditions of the sub-1egions, had ©
comnmercial; and also reflected the tendency for the price of

soybecans to rise.

soypcan are the bew promising con-
-

some farmars at that

v

(6) Despite being below the national average in 1970, the average sl
of farms in the seven sub-regions rose rapidly thercafter to

exceed the national average by the second hali of the 1970s.

Compared with the national average, howsver, the pattern of Fare
size distribution of the whole scewven sub-regions is charactierize.
by a high percentage of emall and large-scale farms and a low o
centaye of medium-scale farms, due to the remarizabhle differences
in the distribution patterns of farm-siz
small-scale farms, namely Castanhal, Bacahal,
Balsas, and the sub-regions with Yarge-scale
Maraba and Araguaina.
farms and small farms in cach of the sub-region

Inperatriz and

S

{(7) In terms of land ownership, the Area is remarkable for the nuab®
due to the prescence of many newly-developed distris

of occupmnts,

where Lhe 1and ownership system has not yet been established,

- A0 ~

Oon thne other lLand, soybean 14Tl

e of the sub-reygions witl o
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farmsg, namely Xingu: o
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Also, it rrflects the coexistence of larg‘"
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G, INSTITUTIONAL SYSTEMS RELATED TO AGRICULTURE

This chapter examines the major institutional systems related to
agriculture, in terms of crop celection, formulation of producing areas,
and recalization of the development potentials of the PGC Area.

‘6=1 Outline of Institutions

{1) Farmland system

‘Progress in large-scale hgrarian Reform instituted underx the Land
Statute enacted in 1964 has been slow. Apart from the political
resistance of large land-holders, the difficulty in implementing the
Reform is the complexity of the land ownership, occupation and utili-
zation., This situation is especially true in the State of Maranhao
and other PGC Areas.

The government is now making efforts to define land ownerhsip and
utilization., 1In particular, the northern and northeastern narts of
Brazil have received priority under the North and Northeast Region
Land Distribution and hgroindustiry Promotion b*ocram {PROTERRA). Also
in the Program for Integrated Area Developnen, of Nordeste
(POLONORDESTE) partly funded by the World Rank, land definition is an.
important component of the project. .

Official settlemant projects are carried out under the jurisdic-
tion of the lNationazl Institute of Colonization and rararian Reform
(INRCRA) (in some regions, under GETAT) in combination with jfwrarian
Reform, and prior to settlement land ownership is certified. Fifty-
four official settlement projects have been impiemented since 1970
throughout Brazil, wi th orogect area totaling approximately 12 million
ha.

Farmland tax {rural property tax) is vsnd as a means for develop-
ing small- and medium- scale farms, and promoting raticnal and effi-
cient land vse, rather than simply'as a means of national revenue,
provisions concerning this tax are contained in the Land Statute.

{(2) Institutional Credit and Price Support

Thé current farm credit system, carried out as "The Mational
Rura). Credit System (SHCR)" under the Rural Credit Law of 1965, is
composed mainly of preferential agricultural credit and the obligatory
credit by commercial banks.

Rural cruedit cxpanded dramatically after the creation of SHCR,
but after peaking in 1975, it was gradually tightceped due to the wor-
sening financial situation of the country. while total rural credit
was as high as 105% of agricultural oulput in 1975, it dropped to 20%

.din 1982,
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Following stringent government finance, the amount of the obliga-

tory rural credit by banks, designed to enable the investment of pri=-
which was

vate funds in agriculture, was gradvally raised; the rate,
initially 10%, now ranges from 10% to 55% (the raote varies according

E- TN

to the size of the bank}. %
as for preferential credit, in line with the national policies ﬂ
for fostering small- and medium-scale farms and improving land produc~ ¢
tivity, selective measurcs have been taken for credit standard, credit o
limits, and interest rates. In the financing of production costs, for -
example, high-vielding farms are eligible for many more loans than il
low-yielding farms. . . %
¥
Since the commencement of the price support in 1943, patterned ﬁ
after the U.S. Credit Corporation (CCC), Brazil has had considerably %
long experience in the price support schemes of farm products. The x
basis of the current price support is the minimum price guarantee .
program (PGPM). PGPM covers main avricultural products and their pro-
ete.) :

cessed ‘goods (raw silk, grape juice, wine, Cassava powser,
except for coffee, sugar .=nd wheat, whose prices are controlled by :
other schemes. PGPM involves goverrment purcheasing at a minimum prices

(AGF) and government loan using procucts as collateral (EGF). The
market price immediately afte:

latter is Gesigned to prevent a fall -y
harvest caused by producers hasty salizs. Conditions for the FRGY Izarn;
comply with those under the SKRCR above mentioned. In the RGP &nd EET

transactions in 1983/84, rice was the largest in terms of amount,

vy '
W e

followed by soybean, feijao and maize.

(3) hgricultural Coopesratives

ok AL S e T

2bout 1,000 agricultural cooperatives are now imn cpzration in th
country. =esices these active cocperatives, there are considerable
numnber of non-operating ccoperatives, especially in the State of Feri..
The main activities of the cooparatives are marketing and procaessing. .
Of the items marketed, soybean ranks first, in which &4% of the .
1981/82 output was handled by agricuvlturel cooparatives, and repre- -
septing 25% of the total sales of the cooperatives. Milk, maize,
wheat and rice were the other main items handled, There are about f
agricultural cooperatives engaged in processing,

wainly in dairy pro
ucts, cotton and coffece.

L e

Credit scrvice is carried out by credit cooperative independent

-~

about 100 agricultural croed:’
ooperatives may extend credit
it is common for t

of agricultural coopecratives {there are

cooperatives), but mixed agricultural ¢
upon approval ﬁy the Central Bank. In addition,

agricultural cooperatives to deal with credit in the form of advance
payments for delivered products, and dofevred payments for purchases
matcerials. The government also extends losns as one of the forms o
the abovec-mentioned EGF on the collateral of products collected by
ratives in order to facilitate the marketing acti”

e T,

agricultural coope
tics of the cooperatives {(called Pre-EGF) .

o —

el
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Agricultural cooperatives range from small local coaoperatives
with a few dozen of members to larue ones with thousands of membersg.,
There is no nationwide federation as in Japan, but there are about
forty federations consisting of several cooperatives each.

(4) Resecarch and Extension

Research works on agriculture (including livestock angd forestry)
are conducted under the national research system centered on the
Brazilian Agricultural Research Enterprise {EMBRAPA} under the juris-
diction of the Ministry of Agriculture, Thiey involve the research
institutes and experimental stations and centers of EMBRAPA, and the
agriculture research corporations of the states. EMRRAPA has twelve
.regional and crop-wise research institutes. The Genetic Resources
Institute, the Food Processing Technology Center, So0oil Survey Service
and Sced Production Service also belong to EMBRAPA.

~

Extension works are carried out by the horicultural Technical
Assistance Corporation (ZIMERATER) under the jurisdiction of the
Ministry of Rgriculture. State extension corporations and their
district offices and iocal offices, under the supervision and
assistence of EMBRATER, psrform the extension services. There are
about 3,200 Jocal offices throughout the country.

Because of its huge area and poor road conditions, the nunher of
farms that can be covered by the extension sexvice in the PGC Area is
limited., Wwhen the Imperatriz exiension office was visited during the
ficld survey, it was informed that it covercd about 15% of all farms
in the area, '

6-2 Agricultural Institutions in Relation to Agricultural Development
in the PGC hrea

(1)} Lana system

Although land ownership certification is a prerequisite for
development, it may take a long time to complete it in the hune PGC
Area. For this rezson, carly implomentation focusing on high-priority
areas is reguired. '

It is conceivable to incorporate perennial crops such as oil palm
and rubber into farming ‘operations in the PGC frea, or to develop
major producing areas thereof, but ownership certification is par-
ticularly required becange the planting of perennial crops requires
long-term investment.

In the development of the PGC Area, it is eszential that aticen-
tion be paid to protection of the patural environment., The Lang
Statute stipulates that the fundamental purposcs of developawent are
natural protection and rational land use, ‘e forestry regulations
also stipulate strict msasures for conservation. Dnring the ficld
observations, however, it was often witnessed that the sunmit aund
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steep slopes which are not usable for agriculture or pasturage had

been burned.

In the course of land distribution in the U.S.h. throughout the
19th century, the U.S. federal government reserved the public land for
national forests, national parks, wild 1ife reserves, etc., for
patural protection. The total areas of the federal jand accounted for
about one third of the total land area of the country. Yet, problems

jcation have been arising in recent vears. It

of erosion and desertif
¢ much more prone to

must be fully kept in mind that tropical ecology i
such dangers than in temperate ZONE,.

erve natural forest as much as possible, the pro-

ductivity of the and already opened OY planned for devaliopment must
be as high as possible. Hence, productivity is a key element for
selection of crops and areas for planning agricultural dGevelooment of

PGC.

In order to pres

In this regard, the type of shifting cultivation practiced in
uctivity aspuctis,

PGC Area is a problem both-from conservation and prod Ls
The prescnt practice is said to result in natural Gestruction and Con
centration of land into large and extensive pasture of low preoauc-

tivity. HOwWever, the traditiconal long-cycle land rotation syst<eh

practiced for centuries in the t
revaluated because of its advantages of preserving nat
of low cost agricultural production without fertilizers and other

-

nral ecology &n

input.
(2) Institutional credit and Price Support

The rural credit under SNCR rapidly expanded in the period of
The demand for credit from

1965-197% and then continued to shrink.
ring the

small and rmedium farmecrs in the DGC hrea was insignificant du
former period.' and, when it began to emerge during the latter perios
jt coincided with the &ezcreasing SNCR. It seens, therefore, that LFr
small and medium farmers in the region had not boen benefited such

from SNCR, due to this time gap. Assuming that fund will be also bt
tight in furure, preferantial moasures have to be considered to
amall- and mediun-scale farme s

encourage rs in the priority cub-reoton:

of PGC.

rM influences crop sclection to a
the pruduction of favorably price’
it discourages the produciton of
latively low.

Price support through the PG
great cxtent because it encourages
At the same time, however,

Crops.
or which the prices are set ro

other cxops {

utional credit and price support are

It is notable that instit
I recent years funds have y!

jointly operated in a suvcecessful way.
dually become tighter, with
from crodit policy to price p
between crodit and priae
by the latter in all rospectsS.
preferential weasures for loan st

olicy. ‘there are, however,
policius, so that ti
Foy wxang

emphasis
functional differences
former cannot he replaced
in the case of production credit,

ropical areas in Soutneast ksia is nov

the result that there has heen a shift -
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dard value (VBC) and credit limit are applicable for small- and
medium-scale farms ang high-productivity farms, but different support
prices cannot be applied according to the producers category,

Preferential credit actually involves government suvbsidies, but,
in one or another way, direct subsidies may possibly attain the same
aim more efficiently, For instance, it is conceivable that for spe-
cified development areas, the provision of production material and
equipment to producers at subsidizeg price or free of charge under the
guidance and supervision of extension service,

{3) Agricultural Cooperatives . .

The agricultural coopertives in Brazil appear to be a mixture or
co-existence of American and Japanese types. 1In the U.S.A., agri-
cultural cooperatives are cenerally of large-scale, each covering a
large area with a large number of members. Large-scale coopzratives
have the advantage of scale-merit and ave nigh in e¢conomic or mana-
gerial efficiency, but the coocoerative spirit of the members are inc-
vitably low. ¥hareas, Japanese cooperative are of small-scale both in
membership and covering areas. They are strong in cooparative Spirit
but wesak in businesgsg efficiency. Tne lack of scale merit, however, is
complemanted by the federations organized on rrefectural and national
levels. It is hep=d the agricul tural coopzr..iives will grow in Brazil
combining the merits of both types of coopsrative systen.

Whereas cooperatives are fairly well established in the southern
and southeastern regions, they have not yet fully develcped in the
northern and northeastern parts, 1In the state of Fara, in particular,
there are many inactive cooparstives, with the reason heing saidé to be
the hasty formation of coopgratives "from top to bottom" in the fnzzon
development, despite the absance of human and physical infrestructure.

Agricultural coop=ratives nay play an important role in fostering
independent smell- and medium-scale farms aiming at cowraerciasl produc-
tion in the PGC Area. Promotion of cooperatives in corbination with
SNCR, PGP and extension service is expected in the area., It must be
kept in mind, bhowever, that the formation of ayricultural cocncratives
should bLegin not with over-ambitious manner, but in realistic and
steady way.

In the Mearim scttlement in the state of Maranhao visited during
the field observations, the Northeast Settlement Conmpany {(COLONE)
operates a papper processing plant, to which the scttlers' agri-
cultural cooperative sells the raw material. The Plan is to transfer
the plant to the cooparative when the sanageyial ability becomes suf-
ficiently hiigh to handle pprocessing business.  In the Paracnse
Agricultural Cooperative in the state of Para, the fresh fruit bunches
of 0il palm harvested by the members are sold by joint delivery to the
nearby oil mill, but the cooperative rlans to have its own mi)l as Lhe
production of fruits increase. It is conventionally thought that oil
palm production cannot bhe operated cconomically without the integrated
processing in a large estate farm, but a coupmrative system of small
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.rials seen at the extension offices during

furms in production and processing deserves attention as a new type of
palm oil industry. : - . .

6-3 Research and Extension

The system of research and extension is fairly well organized in
Brazil as a wheole. 1In Brazil, a huge land with varying natural condi-~
tions, research and extension services should. comply with the conditiong
of cach region, but many of the extension pamphlets and teaching mate- |
the field observations had

been uniformly and centrally prepared.

when implementing the Greater Carajas Program, it is particularly
necessary to pay close attention to locating extesnion works in the
selected priority areas to be developed, focusing their activities on
small and medium-scale farms. 1n such areas, it is recommendedé that the
package development sysiem be adopted in which extension services, SNCR
and the formation of agricultural cooperatives are closely integrated.

7. AGRO-INDUSTRY .

. 'y >

clarify the current situation of

The purposes of this study are to
gricultural production, with a

agro-industry as a given condition of a
view to contributing to the selection ©
the feasibility of developing producing areas in the PGC area. In tle

study, agro—inﬁustry is recarded as the process to realize the value of
agricultural products, and its current situation is analyzed 1ln teras o
what recguisites should be established for producers to sglect CIops, &
on the problems confronting crop selection with particular focus on the
processing sector conducive to creating higher value agGed and the

marketing sector in which prices are determined.

arketing of ngricultural

7-1 Current Situation of processing and M n

Products

7-1-1 General situvation ' ' i

ants of agricultural products in
Brazil are concentrated in the southeastern and southern regions, whiit
in the northern and northcastern parts in which the PGC Area livs crep
production is gencrally sinall and unstable compared with southern
Brazil; therefore, the processing industry using agricuvltural progducts
as raw materials has not fully developed. On the other hand, from th
point of view of agricultural production, the abhacnce of a modern agri
cultural processing industyy is a disadvantageouvs Lactior for the agri-
cultural management in the Area, which is far {rom thz consumption
centers and has poor infrastructure.

Most of the major processing pl

A

f suitable crops and to examinin:
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7-1-2 Characteristics of Products in Terms of Processing and
fjarketing

In this section, prior to the analysis of the current situation of
agro-industry in the PGC Area, the characteristics of products will be
examined in terms of whether quality will be considerably impaired and
the bargaining power of producers will decline if products are not pro-
cessed immediately upon harvesting. Agricultural products are roughly
divided into three categories: (1) those reguiring processing; (2)

those not necessarily requiring processing; and (3) those for sale

without processing. Crops belonging to the first category are oil palm,
rubber, sugarcane and cassava, all of which are likely to decline in
guality and incur reduced weight as time passes after harvest, and
therefore, their value as commodities can be determined by the existence
of local well-eguipped processing facilities. The sccond category
includes babassu, soybean and maize which, unlike those of the first
category, can withstand relatively long~term storage and transportation,
and their cultivation is possible even if there is no processing plant
within immediate reach of the harvesting place, although there is
problem concerning freight hearing capability. Tne third category
includes tropical fruits and vegetables. '

7-1-3 Current Situation of Processing and Marlysting by Major Froduct
(1) oil palm

In the areas centering around Belem in the state of Para {located
in the Castanhal sub-region}, oil pali cultivation is keing undertzken
by agficultural coopzrative menbers in parallel with the development
of ‘plantations by private businesses. These areas are regarded as
suitable for the cultivation of oil palm because of good natural con-
ditions ara favorable economic circumstances ~- the mest advanced
infrastructure in the Area and favorable market prices. Furihoermore,
in terms of technology, the farmers have experience in commercial pro-
duction and the related technical procedures. However, in addition to
the acguisition of sewuds and credits, the establishment of an oil mill
is a crucial problem facing farmers in attempts to expand production
and stabilize manaccment.

(2)_Babassu

In'Hafanhao, vhere babassu grows naturaliy {(more than anywhere
else in the country) and has an economically important position as a
speciality crop, nut production depends solely on collection through
an obsolete marketing system, causing problems in sccuring a stable
supply of material for the oill extraction industry. Morcover, the
existing processing facilities, many of which are old and inefficient,
are cconomically less competitive, The stabilization of the babassu
industry requires improvements in the marketing systom, the promotiaon
of industrialization to ¢nable the integrated utilization of babassu
.as well as the study of planting technoloyy.
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(3) Para rubber

The state of Para ranks high on a national basis in the produc-
tion of Para rubber, most of which has to be cbtained from native
tyees, and processed by extremely primitive methods. 1In addition, a
poor wmarketing system has led to overall low productivity. In order
to increase the cultivation of natural rubber in the Areca with favor-
able natural conditions for cultivation, besides capital procurcment,
improvements in processing including technical improvement in the
process from collection to processing, and in marketing are major

tasks.

h .

{4) Soybean

although theé production of soybean has only recently launched in
2s a prelude to its future introduction into the

southern Maranhao

porth and northeast, the crop is already being crushed at an oil mill
within the Rhrea. Soybean reguires no processing immediately after
harvest, -but in terms of transpoftarion costs, proximity to the oil
mill is advantaseous, and at present it may be difficult to censtruct
an o0il mill on the cultivatien site or sell in the southern and

southeastern regions, and therefore it scems reasonable that produc-

tion will aim at consumption inside the hrea. .
. . . e

(5) Maize

ced throughout the PGC Arca, its most
-consumption, being cuitivate:
rice end bezans through

The demand for

Although maize is procu
important feature is as a crop for self
jointly with other subsistent crops such as
tand rotation, and the total output is not large.
maize as a feedstuff inside +he Area is supplied with the pr
the south and central-west and for the time being, it is probebly
advisable to aim production at providing maize as a substitute for

these imports.

(6) Cassava

Cassava, like maize, has been cultivated as a Crop rainly for

self-consumption in the Area,
farinha (mcal) to be eaten in or near the village. Juduing from Ui

present demand, there is little possibility of hcavy consumption

inside the nhrea or sales outside of the Area in the processed form
such as pellets and chips of fe
it is essential:that small-scale
tion system be provided nearby so that ca
profitable crop. - ‘

Lhn

edstuiis;
processing facilities and
csava can be selected as a

(7) sugarcane

while the sugarcane production in southurn DBrazil has been

increasing due to the expension of alcohol proiuction, that in the §
Area bas been stagnant in recent yrars, and usned almosnt uxclunively
for sugar production. To ensure the lonyg-torm énpansd
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vation in the ;rospect meeting the demand for alcohol, as is the case
with other cro: s, capital procurement, ang improvements in processing
technology and the infrastructure are the major tasks.

7-2 Processing and Marketing of Agricultural Products and Crop
Selection

The processing and marketing facilities necessary for farmers to
select crops vary according to the form and scale of management as well
as to the characteristics of products. Large- and medium-scale farmers
undertaking commercial production may need relatively high levels of
processing and marketing system to enable products to be more competitive
in the market, while small-scale farmers who produce mainly for self-
consunption may rceguire, as measures to increase the commercialization
rates most of the crop, small-scale processing and storage facilities
and the dissemination of information. For these farmers not favored
with such basic conditions as infrastructure, capital and technology, it
is necessary to implement comprehensive programs for cultivation, proc-
essing, and distribution, for examnple, finarcing the construction of
small-scale processing and storage facilities, the extension of tzch-
nology and knowledge in combination with the credit, and the ‘wmproverent
_in the marketing system, including transportation and information.

8. AN APPROACH TO CROP SELECTION ON THE BASIS OF SOCIAL ARD ECONOMIC
CORDITIONS

This chapter wili'try to uhdertake a preliminary crop selection and
the egstablishment of pfoducing arees, based on socic-ccononic conditions
and from the point of view of agricultural development in the PGC Area,
For this purpose, first, four farm models representing the fundzmental
patterns of agriculture in the hrea were constructed based on the
results of analyses in Chapters 2 through 6 of the Draft Final Raport.
bPiscussion on the conditions for crop selection and for realtizing deve-
lopsaent potentials will be made by examining the influence of cdach con-
dition on the level of farm income and cropping ratterns for cach of the
four models. Then, a preliminary crop selection was attempted, ha<ed on
the surrounding conditions of the Area and the characteristics of the
‘major crops, with considerations of the development objectives.,

8-1 Cropping Patterns and Farm Models

",
-

Based on the results of the analysis contained in Chapter 4 of the.
Draft final Report, the following four farm models woere constructed to
show the farm structure of the scven sub-reqgions and shed light te the
majoxr problewms placed by farmers in these sub-regions. (1) A
subsistence-farm model common in each sub-region; (1i) a medium-sirce
‘perennial-crop model scen in the sub-region Castanhal; {(iii) a widgdle-
size soybcan-Tiarm model scen in the Balsas and Araguaina sub-regions;
and (iv) a land rotation model used to show tha Lransitionary process
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These will now be

L3

from shifting cultivation to sedentary agriculturc,

described in wmore detall.

TR

(i) Subsistence-farm model
' e
Method of analysis: Linear programming v
o ' Land area: 5 ha ﬁ
Three family workers _g
2

Labor:
Rice, cassava, maize, and feijao

v Crops: ]
Other variables: Lower limits of production needed to secure
7J-menpber family)

et
)

¢ self-consunption food’ (a

Objective: Cash income
The above model is designed to allow the examination of (1) the
impact of fluctuations in product prices and (2) the impact of tech-

AT - T IS

nical improvenents.

i,

%,

{ii) Medium-size perennial crop model

bepefit analysis

Method of analysis: - Cost-=t
Area: 200 ha !
Crop: 0il pzlim o
Taechnical data source: Agricultural Cooparative at Cas+anhal A
This model is design=d to examine the conditions necessary for ‘:
establishing producing areas for oil palm, given the situazion that :
_the nmedium-size oil paiw producticn 1 technically fcasible in the
Castanhal sub-region wphere the netural and technical conditions are
favorabple. _ 4
. 'i‘.
(iii) Migdle-size soybean-farm model ;
Method of analysis: Cost-benefit analysis i
Area: 500 ha N
Crop: Soybean N
Reflecting the recentc trends in price and technology, there is -
movement awmong middle- and large-size farms at Tnperatriz, Palsas,
aragnaina towards soybean cultivation. Al though soybzan productien
seems profitable, soybean farming faces a nunber of problems: A 1
. amount of investment rcquired for purchasing machinery and eguipmen’

: large working capital; and the impact on management decisions of
transportation cost. ‘e model is designed to clarify the conditic’
necessary {or*soybean production through a coast-benefit comparative
analysis of beef cattle and soyhnan production. ﬁ

‘ i

(iv) Land rotation model é
' . i
Method of analysis: Linear programuaing x
Arca: 100 ha (including 50 ha of forusts) N
Labor: Three fomily workers “
Crops: Rice, canuavap naine, and feljao pe:

N ~

o

Land rotation

Y

Cropping pattern:

.
LT -
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This ‘model is designed to prove that traditional land rotation is
. appropriate to the present situation in which land area is large and
the price of inputs like fertilizer is high, and to specify the condi-
tions facilitating the shift from shifting to sedentary agriculture.

B-2 Analysis Results

Thne results of analyses based on the above four models can be sum-
marized as follows:

(i) Estimates were obtained for the subsistence farm model by artifi-
cially fluctuating the prices and yield of crops. As a result, it was
" apparent that: crops which become profitable in terms of the farm gate
price through improvements in transportation and price support policy
will) be cultivated more; farm income will be improved to some degree
as the level of farm technology rises through improving extension
service; and though those crops which become disadvantzoeous in terms
of the above conditions will be reduced in respect of ocutput and
cultivated area, their outputs will not be reduced below the level
required for securing self-consumnption.
(ii) The perennial crop model revealed that oi}) balm is promisinag crop
in terms of its being able to raise farm inci®z, but the expansion of
this crop's production largely G2pends on the availability of invest-
ment capital. According to data from the Czstanhal auricultural
cooperative, it takes five years from the time of Planting to the har-
vest, Calculated at August 1984 prices, the cost p2r ha is Cr$2.13
million in the first year, Cr$e684,000 in the s«cond and third years,
Cr$930,000 in the fourth and Cr$1,056,000 in the 'fifth; the cumulative
cost during the first five ysars being Crs$5,485,000. Cn the otter
hand, the harvest is estimated from the past results at 5 tonss/ha on
average in the fifth year, 10 tons in the sixth, 15 tons in the
seventh, and 20 tons in the eighth and following years. The expected
gross profit per ha on a basis of ‘Cr$170 per kg is Cr$0.85 million in
the fifth yecar, Cr$1.7 million in the sixth, Cr$2.55 million in the
seventh, and Cr$3.4 million in the egighth. Under these circumstances,
it will take about ten vears for investment to be returned from farm
income, when there is no interest, while it will take Lhirteen YCAars
given an interest rate of 20%. The cost-benafit analysis showed that
an oil palm project would be feasible under recasonable assumptions on
-market, transport infrastructure, oil mills angd financing conditions,
However, the project's feasibility wonld be largely affected by
changes in these conditions.
{iii) The results obhtained from the comparison between beef cattle and
soybean production showed that the feasibility of soyhean farming at
Imperatriz, Araguaina and Palsas also deponds largely on the condi-
tions of market, transpert infrastructure, oil mills and financing.

"(iv) The application of the land rotation model showed that a favmer
with an area of 50 ha will initially choose land rotation under cer-
tain conditions, and graduvally shift to sedentary ayricolture as the



conditions change, for example, a fall in the price of fertilizer, an
increase in family members, or easier access to investment funds for

perennial trop cultivation.

8-3 Preliminary Crop Seclection on the Basis of Social and Economic

Conditions and Recessary Conditions for Agricultural Development

The selection of crops for certain specific region is to search for
a combination of crops which is t1) consistent to the aims of agricul-
tural development in the region as well as to the objectives of farm
units which are the core of agricultural production, (2) under the
current situation and foreseeable changes of the various conditions
surrounding the agricultural sector, and {3) various attributes of crops
with respect to cultivation and marketing.

pnent in the PGC Aréea, besed on

and results of the fiela ohsar-
inteo considearations:
resources, (2) raising the
immobilizing shifting Farmers,

and (4) con-

Regarding the objectives of develo
the basic lines of the Inception Report
vations the following aspects wWere taken
(1) realization of the potential of land
living standargs of small-scale farm and
(3) strengthening the conpetitiveness of commercial crops.

servation of natural environnment.

The special fzatures of the PGC Area and its sub-reaicens were

ent situation and foreseeable cranges in the
producticn. The nain fagoor:
Lan8-own2ranis

expressed in terms of pres
socic-economic conditicons surrounding croj
considere@ here are availability of land for culitivation,
size of farm units, labor endownznt, levels of production technicues,

access to markets, situation of transport and marketing infrastruvoture,

and situation of processing facilities.

stics of crops, the socio~economic
ed most suited to the natural and
s{uay in Chapter of the Draft
of Gegree of veguircmant of Xator.
processing, and freight hearing

rRegarding the majbr characteri
characteristics of the crops consider
technical conditions (results of the
Final Report) were examined in terms
capital and technology, necessity of
_capability.

H
i

In light of the characteristics of ecach sub-region and of cach
crop, a preliminary;selection of creops to be given priority for promo-
tion was made with considerations of the Above-outlined objectives.
Although for selecting the specific erops cui table for production in
the sub-regions of the PGC Avea in terms of socio-cconomic conditions,
still more factors and informution are necessary, the Crntative result:
of the sclection is sumnarired in 2. Oqtlinc of the Study.

9., LIVESTOCK (BEEF PRODUCTION) DEVELOPMERT

arify the current boef cattle

The purpose of this seclion is to cl
to be considered for fulare

production in the PGC Arca and the factons
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beef cattle production development. The analysis of the current situa-
tion focuse$ on the beef cattle production system, pasture utilization,
beef cattle production technology and the marketing system. The work is
mainly based on statistical data and study reports such as IBGE, Censo
hgropecuario (three years of 1970, 1975 and 1980) and the CIAT (Inter-
national Center for Tropical ahgriculture) Report.

~
1

91 Beef Production and the Position of the PGC Area in brazil

With almost as many cattle as people spread across its huge land
arca, Brazil is one of the world's leading beef producers.

The main purpose of cattle raising is to produce beef, but the
ratio of slaughter (the percentage of cattle slaughtered to cattle
raised} is as low as 12% compared with other beef producing couniries
due to poer productivity. For this reason attempts were made to Lalance
demand and supply through impeorts in the years when demané and supply in
‘the domestic beef market was tight.

The number of cattle raised increased annually during the 1970s by
an average of 2.17% , and 79% of the total (in 1980) was raiseg in the
southeastern, central-western and southern pari, of Brazil.

Of the three statesz making up the BGC Area, namely Para, Maranhao,
Goias, Golias is one of the major domestic beef cattle procducing areas,
while both Para and Maranhao have a level of 2 millicn cettle each,
representing only 2% of the donestic total, and thus reflecting their
low position in beef cattle production.

The increase in the number of cattle in these regions after 1975,
however, has substantially exceeded the national average, while the
increases have flattened out in the advanced southeastsrn region.
Judging from the improvements in the grassland areas, trends in beef
cattle production in parts of the PGC Area suggest the cmergence of a
newly developed producing area, even though various probliers are
involved, : "

Almost half of the usable area in Brazil is used for agricuvlture as
pasture, with the focus on grassland livestock raising, particularly
beef cattle.. Livestock production in the three states is low conpared
to other advanced regions in terms of production valuwe, but it is signi-
ficant to mention that the weights of livestock production are high and
specially the deyrce of Sp0c1811 ~ation in beef production is high ceom-
pared to that of other industrics within cach of these thiree states.

9-2 Current Situation of the PGC Area

The analysis of the current situnation of the PGC Arca was bared on
(1) materials collected during the field obscervaticns, (2) reports of
international research institutes, and (3) information obhtained from
EMBRAPA and FMATER experts and the federal government officials.
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. regions,

Few materials were, however, available for the analysis of cach of
the sub-regions. Grass productidn affected by climate and s0il is the 3,
basic difference between the tropical humid-type and cerrado-type H
but there are fundamentally no major differences in terms of i
other factors relating to beef cattle production between the sub-regions,
Thus, the report aims at gualitative analysis and description of the
Area, including analysis of socome sub-regions (Maraba, Imperatriz,
Araguaina) of which some data are available.
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(1) Land vtilization and pasture development
The whole PGC Area has a high percentage of forest and unuged
land. Pasture takes up 47% of the total area of the Araguaina sub-
region, a ievel almost egual to the national average ané nhigher cor-
pared with the other two sub-regions, while the percentages of Maraba
and Imperatriz are still as low as 24% and 35% respectively, indi- 3
cating large potential for future develcpment. On the other hand, the
proportion of pasture in farmland is remarkably 0ol

high (around BO%), end
land utilization is concentrated on pasture and beef cattle oyrodnc-
tion. - '

S A L

ey tm

high percentage of improved

with the figure for Maraba bueng 96%, remarkaply high coa-

£ 35%. Porty-four percent of the -

sted to farm units of ‘sires

of land concentration Lo large-scaie

e to the inflow of pecple in
capital end talh -

The three sub-regions have a verf

pasture,
pared to the national average ©

entire pasture area in para is concentr

over 5,000 ha. This tcencaency
able and seens to be au
southern and central advanced regions with access to

nology. These people have moved into southern rara for the following
reasons: expectation of future development of the northern and nerth -
eastern regions, expansion of pasture by acquisition of cheap land, :

trunk road construction, and supAM financial incentives (incentivol.

farms 1is remark

PN

(2) Types and size of beef cattle farms
icultural census, beef cattie managerment in

According to the agr
ipcluding the hasic types of

prazil is classified into seven Lypes,
vreeding, rearing and fattening, @s well as cowbination types. of

beef cattle producers, 43% are of the breeding type, 21% the rearine
 type, Bi the fattening LYpe: and the remaining 28s comprising the .

bination types.

SRt

ifferences in the number of cattle by type wiﬂ.:
34 on a small scale and fattening on a large
the scale of integrated operation of breaedind

s outstandingly large.

There are many d
"breeding being operate
scale. 1In particular,
rearing and fattening 1

KA AN U

"

ration of breeding, reari's
scale compared with th 4
an advanced r!'
arQCasca)r;

-

Fattening operation and integrated ope
and fattening in Taya are opcerated on a large
pational average; though they do not surpass Golas as

' duction area, presumably due to the cstablishment of new 1

cattle farms in southern Para by new cCoOmers.
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The structure of beef cattle raising in PRrazil can be classificd
into two extremes: a large number of small-scale farms and a small
punber of large-scale farms. About half the proeducers own less than
ten head of cattle, 68% own less than twenty head, and 84% less than
50 head, although these producers (raising less than fifty head) share
only 20% of the total number of cattle. ‘Those having more than 500
head of cattle accounts for only 1.5% of the total nunber of producers,
but they raise 40% of cattle, and the group with 1,000 or more raises
27% of the total number of cattle. Small-scale farmers are adopting
combined farming with other product items.

The above-described diverse raising structure brings about some
difficulties to the modernization of beef cattle production and the

"stabilization of beef demand and supply, It seems that the problems

of beef industry cannot be overcome by policies besed merely on econo-
mic efficiency.

{3} Productivity level and its explanatory factors

Productivity is low in beef cattle production acress the country
as the first calf is born relatively late, parturition interval is
long, the mortality of calves is high., The tinme period prior to
slaughtering is leng, and the carcass weight is leoew, 2lthowsh there
is preblem concerning low guality of capital, che fundamental factors
explaining this low productivity are poor nutrition owing to pasture
man&gement, and inefficient breeding,

+ T

In natural pasture and even improved pasture, grass production is
gradually declining due to 2 lack of fertilization, and grarsliand is
heing devestated by naturally gyrowing palm and ever-green iraes as a
result of over stocking. For this reascn, stochking capacity will
fall, and the economic efficiency of grasziand declines dramatically.
Cattle are said to be the product of the so0il, and ilanroveinent in the
productivity of beef cattle production depinds to a great extent on
improved pasture management. '

It is considered that suveh special neasures as special technical
guidance and financing are resuired for pasture developaent and admi-
nistration to achieve effective land use, continuous natural ecolagy,
and preservation of national land,

{4) Ccattle marketing and slaughter

Cattle are traded from many breeding farms to a few fattening
farms either dircctly or through dealers. Fattensd cattle are trans-
ferred for slaughter in the southern and southwestern raegions where
there are large slaughterhouses in the hinterland of the wmajor con-
sumption arcas. DBecause of the small number of beefl cattle, very few
slaughterhouses in the PGC Area have lurge-scale operations or modern
facilities.

The government is davoting fts efforts to the modernizmation of
slaughter facilities, and as a rcsult the total capacity of slaughter

.
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ceeding the number of cattle for slaughter,
There is a problem that, due to the curtailment of small-scale
slaughterhouses, about 30% of all slauvghtered cattle are being con-
sumed without going through inspection by the Federal Government.

) in Prazil is presently ex

In order to compete with the advanced heef cattle production
the PGC Area reguires

arcas elsewhere in Brazil, the development of
nt to ensure

. the establishment of producing arcas on a scale sufficie
the profitability of slaughterhousss and examination of favorable

location for slaughterhouses.

9-3 Perspectives of Beef cattle Production in the PGC Area

(1) Importance of beef cattle

peef cattle is an important production item in the PGC Area,
given the following conditions: the amount of available land, the
shortage of skilled agricultural workers, the relatively cheap price
of land, market conditions of agricultural products, and poor infra-
twork, as well as the deisand and supply

structure net
international and domestic beef mazrkets.

Considerations in Promoting Beef Production

(2) Wecessary

{i) Role of PGC hrea in Brazilian beef production

cen considerable fluctuations in

In recent years there have b
ption: a decrcase in beef con-

‘ the pattern of Brazilian meat consum
sumption and an increese in pouliry
examine a 1ong-term outlook of cemand
desirable position of the Area in Brazilian beef production.

consumption., It

{(ii) peef cattle producers
1t is necessary to undertake studies to determine where eaphi

should be placed -- on the efficiency of bLezef cattle
beef cattle development from the viewpoint of social policy, or
egually on both -- SO that the tyjpes of producers to he prooated s

_ be clarified. The entrance of new settiers {rom the ‘spouth and

© central partsfof Prazil into larye pasture areas in the southern
part of Tara should be considercd as
mining this policy cemphasis.,
(iii) Improving cattle quality and pasture productivity

Financial measures suitable to the long cycle of beef cattle

produétion, and enhancement of oxtonsion service for promoting

various technologics established in rescareh jnstitutos seem pou

sary, in particular for amall- and medium-scale producers.

situations in ths
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{iv}) Improvements in preduction environment

Since farmland is developed closely with the transportation’
network, consideration is desirable to be given to the establishment
of main producing areas and suitable infrastructure such as feeder
roads and slaughter facilities, and to avoid extensive and scattered
development of grassland which raises transportation costs and

~ reduces the profitability for beef cattle producers and the competi-
tiveness of slauvghterhouses.,

10. FORESTRY DEVELOPMENT

This chapter aims to clarify the current situation of fores: devel-
opment in the PGC Area, and to discuss develorment in terms of the
effective use of forest resources and conservation of environments. The
analysis of the current situvation looks at forest resources, forest
exploitation, forest industries and reforeszeution. Discuesion will
center on site classification, forest production, reforestation and the
introduction of agroforestry and aéro—inéustry. '

10-1 Background of Forestry Develogment

10-1-1 Ssituation of Forest Resources

The forests in the PGC Area lie in the belt that stretches from the
northwest district to the southeast district. They fall into three
types: (1) tropical humid forests, (2) tropical sub-humid forests, and
(3) tropical semi~humid. semi-arid forests. )

The first type constitutes part of the ~mazonia forest, one of the
world's three great tropical rain forests, along with the tropical huaid
forests in Southesast ksia and wWest africa. The Rmazonia forest resour-
ces, compared with those in Southeast Asia which are most utilized in
the world, are very good in terms of the timber guality of the irce spe-
cies, although they are characterized by heterogencity of tree species.
The growing stock per unit area in the region tend to rather poor. For
this reason, forest resources are considerably underutilized at present,
compared with the rather homogencous and rich forests with Dipterocar-
paceae in Southeast hsia.

The sccond type, the*intermediate zone hetween the tropical humid
forests and the scemi-humid forests, is relatively high in the uvtilisa-
tion of timber resouvrces because the forest is located in a readily-
developed region, though its growing stock is inferior to that of the
humid forests.

The third type of forest, cerradao and cerrado mixed with deciduous
trees s highly cvaluated for its function of protecting the natural
environment, though the value of its timber resources in terms of



quality and stock is low.

10-1-2  Forest Exploitation

Forest exploitation in the PGC Area is carried out in the form of
conversion of forests into farmland (clearing and burning) and forest
utilization as forestry {(logging operations). In the former, clear
cutting is operated, falien trees except for some commercial tree har-
vests are burnt, and farmland is widely developed, causing a rapid
deforestation. The rorest Code stipulates that one half of the natural
forest in the area of colonization should be conserved, but forest con-
servation is not sufficient, and there arc many cases of large ar=as of

-
50

pastures and
cify which individual forests are to be conserved.

for forest protection still must be reinforced.

Effective neasures

In terms of forest utilization as forestry, beceuse 2lmost a

forests in the region are natural, timber is being harvested by a2
nccordingly, as far as logoing opzraticns are conowrm
The task for the future is,

tive cutting. 23,
forests are rarely destroyed or depleted.

however,- the securing of a technically rational natural forest nénages
ment system for timber‘hérvesting and - =2 prevention of forest

degradation,

10-1-3 Current Situvation of Forest Industries

Forest industries in the PGC Areca will be cdescribhed in ters
logging ope=rations and the timber processing indusiry involving na
and plywood mills.
and transportation by the residents in traditional ways while t
operatec mechanized timber cxtraction ans

s of

PrteEr

processing companies directly

transportation. Ir both cases, there is no enterprise specialiniag ~r
logging, and for this reason current log production and productivity
15 forescs and 7.

at low ilevels due to the existence of the neterogencoy

infrastructuxe, <ven though the Area hazs abundant forost resources.

Timber processing is mailnly operated by sawmills and plywond mij
The advantage of the indusiry incluses the large availability of
resources; good-quality tropical hardwood usce
able as raw material; and stampage and log price are low compared
jnternational standards. The disadvantaycs of the industry are thatl'
homogencous troe ‘specices of light hardwood {floater) do
of concentration; processing tcchnology, standardination, and matnetd
are undardeveloped; and the consuaption canters are distant,

i Lo

10-1-4 Current Reforestation

i In the PGC Area, artificial reforestation is remarkably poor o
pared with the southern statas. In the humid forest wone in the s
forcats are mainly being sustained by natural regeneration, but Lhin

farmland lying continuously, because the Code does not Sp:.
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Logging operations in the Area consist of extracii. -

d as Fancy wood 1is GVA.

not grow in I,
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natural forest management system, now at an experimental stage, has many
problems to be resolved, both technically and economically.

The districts surrounding the Bacabal, Imperatriz, and Maraba sub-
regions are relatively well-developed in the sub-humid zone of the Area
and are in the first stage of artificial reforestation with Eucalyptus.
hccordingly, the development of artificial reforestation that has taken

-place in Saoc Paulo and Minas Gerais can be expected in the near future.

~

10-2 Comments on Forestry Development

_ In the Area there are many valuable forests constituting a part of
the world's largest tropical rain forest, the hmazonia Forest:; and it is
desirable to strongly emphasize forest conservation in the development
of the Area through appropriate rnatural forest management. From this
standpoint, the following discussion on the relationship of development
and location is made.

10-2-1 sSite Classification in Forestry Developnent

Strategies for forcestry development in the PGC Area are considered
in terms of the following location groupings.

As nmentioned in Section 10-1-1, there are three forest zones: Lro-
pical humid forest - H; tropical svb-humid forest - S; and semi-humid
forest = A. The Cactanhal sub-region and the lower basins in the Marabea
and Xingu sub-regions belong to the M-zone, the Bacabal and Imperatriz
sub-rezgions and the upper basin of the Xinagu sub-region belong to the S-
zone, and the Balsas and Araguaina sub-regions belong to A-zone.

These zones are further sub-divided intoc two sections: (a) areas
with favorable transportation conditions between the loyging sive and
processing site or market, and (b) areas devoid &f such conditions. 1In
this way, there are six combinations of the above-mentioned zones and
areas: H-a, II-b, S-a, S-b, rh-a and A-b. Each of .the six site cliases
will be described below in terms cof forest exploitation, refcrestation
and the introduction of agroforestry. -

10-2-2 Forest Exploitation

As alrcady mentioned, forests in the Arca will be basically con-
sexved. In this sense, it is recoumnended that forest utilication for
agricultural purjposes should be carried out specifically in the major
arcas that have favorable natural and infrastructure conditions.
Considering forest utilization relative to location {{for fovestry and
agriculture) in terms of the fore-mentioned site classes, soveral coti-
clusions can be drawn. The following are the development strateyies for
forests for agriculture and forestry uvses.

e
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iIn the l-a site class, active develorme
the effective utilization of forest resources
it is recommended that s

the same time,
and that natural forest

natural conservation,
as a principle, although artificial refores
carried out where necessary in order to rehab

value of forest resources.

in the B-b site class, forest conservafi
policy, and utilization for agriculture and £
until the utilization of tropical forest reso

century.

Tn the 5-a and S-b site clesses,
verted into farmland.
will be preserved +hrough the designation of
to natural conditions, and promoting art
areas where natural forests have disappeared

forests are being intens

Therefore, it is desirabhle that n
protected forests accordin: ;

ificial raforestation in the

nt seems possible to achicve

and greater land uee; at

pecific forests be set aside for
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managcement be strengthenes |

tation 1is decirable to e

ilitate and incrcase the

on will be fundamental

orestry will remain passive

urces in the twenty-first

atural forests

or degradazt.

‘ts heve already disap-

In the A-a site c¢lasu, many areas of fores 2

peared. It is desirable that mn=
forests and enrich their cuality, and

public interest

In the B-b site class, the exisuina fore

sible for environmental preiectio
made forests with ™gcalypras SPD.

_much as pos
ing of man-

drought resiszstance is desgirable, comazarcizl
cult for the time being because of prevailin
conditions.
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.10-2-3 Forestry Industries
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+ There is no pulp or alcochol industry using wood as a raw material

in the Arca, but the developnent of these kinds of industries can be
anticipated with the development of man-made forests with Fucalyptus
spp. in the future and the construction of the 1nfrastructu"e such as
roads.,

~

10-2-4 Reforestation

.~

To implement reforestation in the Area, the following silviculture
systems are conceivable for each zone.

H-a site class:

H-b site

classg:

class:

S-b site

class:

In principle, reforestation is based on natural forest
mapagement {involving enrichment planting according to
conditions) by the shelter wood system. To premote the
utilization of lesserknown tree species ang thereby
enrich forests, exempting the harvesting of these tree
species from restrictions on harvest deserves
consideration, _

In this site class capoeira forests degraded due to
past logging orzarations and st Jting cultivation will
be artificially rahabilitated . .th non-fast grewing

"species by line pianting such es the Rezeru and Anderson

methods., When conducting clear cutzing and artifinial
reforestation in this site cless, the availzbility of
access to market for the produced goods should be
considered.

Tnis is principally the area where efforts should be
made for the time being to preserve virgin ferests as a
source of timber production in the future., TFor some
types of forest exploitation, selective cutting and
natural regeneration should be adopted nnce* & well-
managed system. :

Efforts should be made in preserving the remaining
natural forests, but when forests are disapprared or
deqgraded, artifiecial reforestation would be undertaken
with Eucalyptus, Pinus and, other fast growing species
or high-quality hardwood species for plywood.

Ef forts will be made in preserving the remaining
natural:sforests, but when developing the areas for
forostry or agriculture is attempted, silvicultural
works in natural forest or artificial rnfo:vstatlon by
line planting is desirable,

In this arca, the conservation of natural forests

should be oemphasirzed, but it is desirable that deygraded
natural forests be improved into rich foerests by arcti-
ficial reforestation. 1In this case, drought resistant




and fast growing species like Fucalyptus and Achsia
spp. would be wainly used. When stand improvement is
made by artificial reforestation, a restriction of 30
of the forest area may be worthy to reappraisc.

A-b site class: Efforts should be made in maintaining and improving t:.

existing natural forests. Artificial reforestation
with fast growing species may be considered after Yoag -
are improved.

It is often thought that the establishment of man-made forest tha:
rises homogeneous forest is unwise in any site class, but it is reconp-.
mended that this method be emphasized as compensation for the disappea:.
ance and degradation of the present natural forests.

.}.f
1
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10-2-5 Introduction of hgrofcrestry

The following proscsals are made as models of agroforestry to be
introduced in each site c¢lass: s
3.

Fast growing trees (shade trees) + cacao, Brazil nute,

H-a site class:
non-fast growing trces (sawtimber) - rice, maize, eteo,

(intercropping) ©

- R 3

E-b site class: BAttempts will be made upon nzcessity to rationally
systematize shifting cultivation, though in principle
this area is not inciuded under agroforestry. .
S-a site class: Fast growing trees (shade treces) + coffee (on the fc:o”
tile seoil) P
. Kon-fast growing trees (sawtimber} + annual creps .
. {intercropping) ”
S-b site class: Babassu +# native pasture .
' - - “
A-a site class: Fast growing trees (fodder trees, firewood} + iuprov .
pasture %
£
. . :
L-b site class: HNot covered by agroforestry i
3
-~
. . 5
10-2-6 Introduction of hgro-industry %
e l, ' C . 3
The produ&tlon of charcoal and mold fuel wood by the utilization o
logging or mill residues occurring in the Area is considered to be a !
promising agro-industry if the results of modernization, reorganinatd
and marketing rescarch are favorable. ¥
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1+ MAJOR FINDINGS

The exploration and development of mineral resources in the PGC
Area is most advanced in the Carajas Mountains (Scrra dos Carajas) area
besides in the bauxite region of Paragominas. "In the former area and
its vicinity, a nuaber of deposits of different ore types have been
found enbedded in Grao Para Group and Rio Fresco Formation as well as in

the granite and ultrabasic bodies that intrude into the former two
geclogic units.

hccordingly, an attempt was ihade to identify areas that exhibit
similar geological characteristics to those of the Serra dos Carajas
arca on the basis of the analysis of the data and information related to
the particular geoiocgy that embeds various types of ore deposit. mong
other areas, the probability of the exisience of mineral ore deposits is
considered especially high in the following three areas: '

1-1 1Inaja Area T

In the Inaja area which covers the nountain range of Serra Inaja,
gold (Au) is the only mineral rescurce currently mined at a small scale
and no other mineral resources have been discovered. The ceological
analysis in the Phase II Studly, hewesver, re ‘ealed that the arec has
similar geological characteristics to those of the Serra dos Cerzjas
arca znd, therefore, the probablility of the existance of ore depesits
such as copper (Cu}, nickel (RNi) and tin (Sn) in sddition to Au is con-
sidered very high in this area,

The geology of the Inaja azea consistz of Xingu Corplex, Grao Fara

" Group, Rio Fresco Formation angd Gorotire [ .rmation. In addition, two
Yinds of granite are widely distributed in these geologic units. The

Grao Para Grouvp in this particular area is interceleted with motebasic
volcanics and iron formations znd thereby resembles the rock facies of
the Grao para Group of Serra des Carvajias.

Grao Para Group and Rio Fresco Formation are distributed in the N-S
direction in and to the wsst of the mountair ranae of Serra Insia.

‘These geological strista exhibit a tendency 1o continue to the Sovra dos

Gradavs area. The analysis of airborne mai: 2tic and radionetric .surveys
revealed that magnetic ancmaly is distributced along Serra Inaje, indi-
cating the existence of iron formations and metabasic velcanics of Grao
Para Group. Furthermore, the distribution of circvlar intrusive bodies
in three parts of the western edge of Serra Inaja corresponds to the
distribution of low thoriwm {Th) areas as identified in the airborne
radionctyic gsurvey, suvggesting the probability of the intrusive badies
such as alkaline intrusive rocks. Geochenical explorvation rosults also
indicated that thrre is the anomaly of Cu-Ni-Co ‘along the Crao Para
Group of Scrra Inaja. :
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i 1-2 Bacaja hrea %
I No geological or geochemical data are available to make it possible i
"¢o evaluate the potential of mineral resources in the Bacaja area in 2 :
‘ c0mprehensive manner. It is known, however, that metabasic-amphibolite .
~ is distributed in and around the Rio Xingu and that quaxts velns accomn- ‘i
! panied by gold (&u) mineralization is distributed around the granite .
| : that intrudes into the rock body. K
I Qur analysis of the Landsat images and.geophysical surveys suggaste
i :that Graoc Para Group is probably widely distributed in the.Bacaja area, é
i Further, the airborne magnetic survey analvsis indicates that magnetic
‘ anomaly of the same scale as that of the Serra Gos Carajas area is %
i widely distributed to the north of the KRE-SW.fault that cute acr°ss E
: Serra dos Carajas. AS the distribution of magnetic anoimnaly seems to :
! correspond to that of Grao Para Group, the propability af ihe existence :
L]

of mineral ore ceposils in this arca is censidzred very high.

1-3 Serra des Gradaus hrea

This area covers the fountain ranges of Serra dos Graedaus, S&rre
‘des Serxringa anad Serra Gos nndorinhas. In Serra doe mnéovinhas,
DOCEGED's exleoration diszcovered the nineralination of goid {nu}, izad
(pb) and copl:=r (Cu), in addition to iron formnation. At a T
south of Szrra dos Grad2us, au is riped voder the supervision O
Department of jztional HMining Froduction (DnEM). Locording t
1 the metabasic volcanics distributed in Se2rra dos cracaus end Serre aos
rnGorinhas are consicered to consist "gracnstone Beld" seguenies Inuc-
porated in Xingu Conplex.

! ) Yowecver, our analysis suggests that the metehasic-voleanics =a-03
to correspond to the Grao para Group @istributed in the LKeyra Gos
Carajas arca. In addition, Rio Frosco Tormation &nd NuIarods granive
rock bodics are disctribuzed in the Scrra <os Gradacs arca. It is thaye
fore guite reoseonable to assune the existence of ku, Cu, ivron (Fe),

n

manganese {(#n), tin (Sn) and other miporal resourcas 3 T atea.

o ' The granite of Serra da Serringa and Sarra &os fhoadans 1s claensi-
l fied into the Carajas Granite type and has been consicer 6 to have 1o
particular connection with Sn minaraiization, However, the radioossty:.
survey analysis revealed the distribution of a nuwab=r of thorium —pos s
lies of small scale around these granite bodius, in the some pattern &
recognized in thé”grea between Serra Goe nndorinbas and the cast of
goyra dos Carajas. Since it is considercd thaet Luese thoriuam anosait
suggest the existence of the granite Type Lnow«n a5 Ve ho Gnilherne :
Granite" which acconpanices Sn mineralization, the prot -alily of the
oxistence of Sn orce deposits ig parvicularly high in tle Serra dos

Gradaus arca.
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2. FUTURE EXPLORATION PROJECT IN THE GREATER CARAJIAS PROGRAM AREA

In general, a particular method of exploration is chosen in views
of the current state or stage of mineral exploration and of gzological
conditions as well as types and forms of ore ¢eposit assuned to exist in
the area concerned. From these viewpoints, the PGC Area can be
described as follows:

- Mineral exploration in the area is at the staye of reconnaissance
and regional geological survey. '

- Grao Para Group and Rio rresco Formation as well as the granite and
ultrabasic bodies that intrude into the former two geclogic units,
provide for the major geological environment for mineral resources
in the area.

- 2 major types and forms of mineral resources expected to exist in
the area are corper ore deposits of the imprechnate tyoe, placer
depusits of golé and tin, lateristic deposits of nickel and rare
earth mineral deposits associated with the intrusive rocks.

ks pointed out in the outset, three areas'(Inaja, Ezcaja g#nd Serra
dos Gradaus) are nominated as the most promisi:, areas in which major
exploration efforts shall be cchncentrated. Al oueh sore geological and
geochemical surveys have been carried out in and around these areas,
these surveys actually covered only a small zortion of the arsas under
discussion and the data obtained in such SUrveys are not necessarily
reliable. »s a result, nct much is known at present as to geological
and geocheirical characteristics of the three arcas. Therafore and in
due consideration of economic efficiency, it is recec-wznded that a SuUnGr-
regional ceochemical and geolocical survey covering all the three areas
shall be carried out. hAs descriked hereinundaer, this super-ragicnal
survey aims to clarify geolwogical characteristics, ceolegic units and
structural seguences or anomaly distribution of a particular mineral or
minerals and to define the most apnpropriate exploration method for the
exploration sites to be pin-pointed by the suptr-regional survey.,

U

2-1 Recommended Project

Figure TIIX-1 shows the arca of approxinately 100,000 km2 including
Inaja, Racaja and Serra dos Gracdaus for which the super-regional geolo-
gical ang geochomical survey is recommended.  The project bheing recom-
nended will prove to be highly important to foriulate a conprehansive
mineral resources development program for the western side of the PGC
Area since the probability of various kinds of mineral (e.qg. Cu, Au and
Sn} being discovered in the prorosed project area is considerably high,

The following is an outline of the proposed project:

{1) Arca: Approximately 100,000 km?

- 07 -



Figure 1IX-1 The Recommended Area of Regional Geological
' and Geochemical Survey
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(2) Objective

To carry out a series of geochemical studies of stream sediment
samples as well as geological surveys of the area and to compile a
comprehensive geological map and a distribution map of metal elcments.

(3) Basic Map: 1:250,000

Compilation of a new drainage map based on the radar images of

" RADAM Project is required since the existing drainage map compiled by

DRPM is so roughly drawn that it cannot be used for the proposed
project. )

{(4) Survey Team and Duration of Project

A total of twelve (12) geologists and geochemists orgznized into
five field survey teams will work on the project for the duration of
three to four years. '

(5} Geologcal Survey

-

- Compilation of Geological Maps at scales of 1:250,000 and
1:1,000, 000 d

(]

~ Collection of rock samples for thin-scciion: 180 samples
- Collection of ore samples for polished-section: 100 samples
- Chegical analysis of rock'samplcs: 110 sanples
= Chemical analysis of ore samples: 80 samples
— Meagurement of geologic ages of.samp105: 80 samples
(6) Geochemical éurvey
(a) Sampling

~ Stream Sediment: 5,000 samples (Sampling Density: 15-20 2/
sample) .

-~ Panning Samples: 1,000 samples.

Sampling points shall be selected on Lhe new drainage map
(1:250,000) at the szapling density of 15 - 20 kn?/sample.  For
those arcas outside the drainage basin, panning sanpling shall be
nsed. Although a higher sampling density is generally preferved for
the purposes of gcochowmical survey, the above density is considered
reasonable in view of the scales of geologic units and ore deposits
expecled to exist in the areca. In addition, the arca is not guite
accessible to permit saupling at higher sampling density. . Jt is
expacted that this regional grachemical survey will et leotively
reveal target arcas in which more dotailad suarveys may Le cartried

. L) =
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out.
{b) Geochemical Analysis

- Stream Sediment: Elements to be analysed include Au, Cu, Zn, Bn,
Ni, Co, Cr {and rare elements, if necessary)

- Panning Samples: Semi-gquantitative analysis for 30 elecments and
quantitative measurement of heavy minerals

2-2 FExploration Method for Each hrea

Under the current circumstances, the following methods and contents
of exploration are consicdered most appropriate for each of the three
areas - Inaja, Bacaja and Serra dos Gradaus, although these are to be
re-defined and refined in detail in respsct to the scop’, contents
methods of exploration on the hasis,of the super-regional geochsmical
and geological survey discussed abave.

-

{1) Inaja hrea
Geological, geochemical and genphysical methods are reciraznied
as follows:

(a) Genlogical Survey: Major purposes of this survey are to identitly
g rock formations and to confirm rock typzs of the circular intru-
sive bodies.

(b) Geochemical Survey: This survey is required since existing
geochemical data are insufficient. The survey shall cover such
elements as Ru, Sn and rare earth.

(¢} Geophysical Suxrvey: Airborne magnetic and radienetric Surveys
are reguired for the area vzst of leongituie 507 wost.

(2) Bacaja hrea

The super-regional survey is a pre:cqnisife for ‘he cowmpilation
of a more accurate geological map and for the cdelincavion of anciraly
areas. :

{2) Serra dos Gradaus Area
- ,'v .
The superifcgional survey is required to define yrolongical strati-
graghy of the arca and to confirm the existence of volho Guilherne
Granite.




3. REQUIRED SURVLEY ITEMS IN SALOBD ARD POJUCA COPPER DEPOSITS

As a result of initial exploration surveys carried out by the
Brazilian side at the Salobo and Pojuca ore deposits, it is known that
the principal mineral composition at the former ore deposit is bornite-
chalcocite-magnetite while it is chalcopyrite—pyrite—bornite—magnetite
at the latter are deposit. In addition, it is also known that the two
deposits are different in their ore formations., 1In due consideration of

" these differences and on the hasis of our own analysis of the survey
.results, a series of preliminary studies ag cutlined below isg proposed
for the formulation of a comprehensive development bProgram for the two
copper deposits: . :

(1) More precise ore reserve calculation and irvestication of the for-
mation and mineral composition of the ore bodias., 2 supplemental
test mining and pit Prospecting may be carried out.

(2) Selection of the most effective and economical mining method

The ore bLodies generally dip steeply and open-pit mirinc is guite
difficult, 1In addition, ore-containing veins ang unproductive weine
are complexly interringled, Tnerefore, a careful study of mining plan
and the selection of the most 2ppropriate mining method arc'quite
important to wmaintain ore guality. :

(3) Selection of the most effective ore ¢ressing method

A study of ure dressing methods to select the most effrciive
metheod is indispensable. In particvlar, adéverse ¢ fects of clay
minerals produced by the azlteration of basic and ultrehasic rozks to
ore dressing shall be taken into consideration.

{4) Research related to esnelting methods

In particular, investigation of the degree of sulfur recovary
when the Pojuca ore consisted mainly of chalcopyrite and’ pyrite is
mixed. with the Salobo are consisted mainly of bornite ang chalcoci te,
is reguired.

{5) Preliminary evaluation of economic viability

. The first substantial data for the evaluation of economic viabi-
lity of the two deposits are-obtained in the studies related to the
above items (1) to (4). An overall econoinic analysis shall then be
pexformed on the bhasis of rouvgh engineering and structural dosiuns
related to mining, dressing, smalting, ete., in due consideration of
construction and operation costs as well as current and future metal
prices,

{(6) Other items to bo considered are:

(a) Mining plan in terms of the optimanm amncunt of mining
(b) P2sign of underground mining

-l
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(¢) Selection of machinary
{a) Production control plan

(e) Design of dressing and tailings
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(£) Dasign of supplcuentary facilities

(g) Overall development plan
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