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FPREFACHE

Tt is wibh great pleasure that [ present Lhis report entitled
"Phe First Progress Report for the Study related to the Regional
Development Plan of the Great Carajas Program of the Federative Republic
of Brazil", which was made in response to the request of the Government
of Bragzil to the Government of Japan.

This report embodies the results of a study on international
competitiveness and long-term prospects of Forty-one agricultural and
mining commodities, which was conducted by a team dispatched by the
Japan International Cooperation Agency (JICA) to U.S.A., Europe, South
America and Southeast Asia during the period from Cctober 1982 through
March 1983.

JICA dispatched Brasilia a study team headed by Dr. Saburo Okita
in July 1983. to have a series of discussions on the Draft First Procress
Report with the officials concerned of the Government of Brazil. In
September 1983, a Brazilian mission visited Tokyo for further discussion.

JICA, based on these discussions, formulated the First Progress
Report.

I hope that this report will be useful for development of the
Great Carajas Program.

I wish to express my deep appreciation to the officials concerned
of the Government of the Federative Republic of Brazil for their close
cooperation extended to the Japanese Leam,

November 19383

, fzﬁé i AXL

Keisuke Arita
President
Japan International Cooperation Agency






LETTER OF ‘TRANSMITTAL

November 15, 1983

His Excellency Mr. Keisuke Arita

President '

The Japan Intéernational
Cooperation Agency

Shinjuku Mitsui Bldg.

Nishi-Shinjuku 2-1

Shinjuku-ku, Tokyo

Japan

Dear Mr. President:

I have the honor to submit to you the First Progress Reporl for the
Study Related to the Regional Development Plan of the Great Carajas
Program of the Federative Republic of Brazil, as provided for in the Scope
of Work of February 4, 1982 agreed upon between the Japan International
Cooperation Agency (JICA) and the Executive Secretariat of the Great
Carajas Program (SE/PGC).

The Report wids prepared during the past one year by the Study Team
organized by the International Development Center of Japan. It comprises
4 volumes, i.e. Vol.l, Summary and Conclusion; Vol. 2, Agricultural
Products (Part 1)}; Vol. 3, Agricultural Products (Part II}; and Vol. 4,
Mining Products.

Throughout the preparation of the Report, the members of the Study

Team benefited a great deal from assistance and cooperation extended to
them by various gquarters. I wish to put on record our sincere gratitude
to all those concerned for their kind cooperation, in particular to the
officials and experts of the JICA and other auvthorities concerned of the
Government of Japan, overseas research institutions on commodities which
the Study Team visited, as well as the Exccutive Secretariat of the Great
Carajas Program of the Government of the Federative Republic of Brazil.

It is our earnesl: hope that the Report will serve as a useful basis
for planning the development. of the Great Carajas Region.

Yours sincerely,

™

DN
/(//{‘—‘ ] /\_ € n e —
Saburo Kawai
President
International Development
Center of Japan
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SUMMARY AND CONCLUSION

I. INTRODUCTION

The objective of the present study project is to make a contribu-
tion toward the formulation of a regional development plan for "the
Great Carajas Program" area in Brazil, based on “"the Scope of Work for
the Study Related to the Regional Development Plan of the Great Carajas
Program of the PFederative Republic of Brazil" as agreed upon between the
Japan International Cooperation Agency {hereinafter called JICA) of the
Japanese government and the Executive Secretariat of the Great Carajas
Program (hereinafter called SE/PGC) of the Brazilian government on the
4th of February, 1%82. The project consists of a series of studies
separately or jointly undertaken by JICA and SE/PGC, aiming at identi-
fying agricultural and mining commodities which can be produced in the
Study Area for exportation, through the examination of economic, tech-
nical and financial feasibilities.

i

The present report is the result of the first-year study (herein-
after called the Study) undertaken by JICA, which corresponds to the
part up to the First Progress Report shown in the flow chart (¥ig. I-1}.

The objective of the First Progress Report (hereinafter called the
Report) is to assess export possibilities of traditional and new prod-
ucts to be produced in the Study Area. Specifically, the Study aims at
analyses of external conditions of Brazil such as historical and present
conditions of world demand and supply and international trade, supply
capacities, technological levels, productivities and other factors in
major producing countries, and long term prospects of international
demand and supply for the respective products.

Export possibilities of the respective products are assessed in
this Study vis-a-vis macro international market conditions and outlooks,
and accordingly tentative and general in orientation. Therefore, the
findings of the present Study must be considered complementary to a
series of studies by the Brazilian side which examine natural resource
endowments of the Study Area, domestic market conditions, other areas of
alternative supply within the country and other relevant domestic
factors to assess export possibilities.

The Report consists of four volumes. Volume 1 presents summary and
conclusion, and the methodelegy used in the Study. Volumes 2 and 3 are
devoted to agricultural products, and Volume 4 te minping products.



Fig. I~1 F¥low Chart of the Studies to be executed by JICA AND SE/PGC
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I, METHODOLOGY OF THE STUDY

ITI-1 Products to he Studied and Depth.of Study

Products under study number forty-one, consisting of twenty-eight
agricultural products and thirteen mining products as shown in Table
II-1. Twenty-eight agricultural products are classified into eight
groups: oilseeds group (hine products), feadstuff group (three prod-
ucts), ethyl .alcohol group (two products), industrial crops group
(four products}, cotton, wood products group (five products), beef,
and tropical fruits group (six products).

There are gome cases in which the same product is analyzed sepa-
rately in more than one group indicated in the list of Table II-1.
For instance, soybean and maize {corn) are both included in the oil-
seeds group as well as in the feedstuff group, while cassava is
examined in the feedstuff group (as cassava pellet) and in the ethyl
alcohol group. Including these products which belong to more than one
group, the cumulative number of agricultural products to be studied
becomes thirty-one.

In terms of the depth of study, agricultural products are clas-
sified into those for detailed study and others. Products subjected
to detailed study are fourteen in number: soybean, babassu palm and
oil palm in the oilseeds group; soybean meal, maize and cassava pellet
in the feedstuff group; cassava and sugar cane in the ethyl alcohol
group; rubber in the industrial crops group; and five products in the
wood products group,

Mining products are classified into three categories: bauxite,
alumina and aluminium which are subjected to complete study (Level A);
nickel, ferro-nickel, c¢obalt, ferro-manganese and copper concentrate
subjected to intermediate level study (Level B}; and manganese ore,
tin, copper, pig iron and semi-finished steel subjected to indicative
study (Level C). 1In addition to the products listed above, a study of
manganese nodules is undertaken and its findings are attached as the
Annex to the chapters on nickel and cobalt of Volume 4.

1) Cashew juice, which is listed as cashew nuts and juice in the
tropical fruits group, is omitted in this Study due to the lack of
data,



Table II-1

Agricultural Products

1. OILSEED
*Soybean
*Babassu-palm
*Dende-~palm
Peanut
Cottonseed
Sunflowerseed
Corn (Maize)
Coconuts
Castorseed

FEEDSTUFF
*Soybean
sMaize
*Cassava-pellet

ETHYL ALCOHOL
*Cagsava
*Sugarcane

INDUSTRIAL CROPS
*Rubber
Pepper
Guarana
Brazil Nuts

Note:

Mining Products

1. Bauxite
Alumina

Aluminium

Nickel
Cobalt
Ferro-nickel

Ferro-managanese
Manganese Ore

Note: (A}
(C}

{*) Shows products to be analyzed

{a)
(a)
(a)

(B)
(B)
(B)
(c)
(c)

Complete Study
Indicative Study

List of Products to be Studied

(B)

FIBER

“Cotton

WOOD

*Sawnwood
*Lumber
*Plywoed
*Charcoal
*Chips

TLE

CAT

TRO

Beef

PICAL FRUITS

Tin

Cop
Cop

Pig Iron

Sem

Cashew Nuts and juice
Banana

Papaya

Melon

Pineapple Juice
Passion-fruits Juice

in detail,

)

()
(B)

per
per Concentrate

(c)
i-finished Steel (C)

Intermediate Level Study

Source: Minutes of Discussion Dated 30 April, 1982



II-2 Outline of the Methedology

I1-2-1 General

The products to be analyzed in this Study vary widely in their
inherent characteristics. As noted in the Summary and Conclusion of
Agricultural Products, for instance, some products are highly mature
as internationally traded commodities, while others are not., Basic
statistics on production, trade and other relevant information are
more veadily available for the former, while they are nearly absent
or extremely inadeguate for the latter due to the limited number of
producing countries, small volume of trade, transportation con-
straints, etc.

- From the analytical point of view, it is needless to say that
approaches vary to some extent from one commodity to another.  Prod-
ucts such as those in the oilseeds group which are highly inter-
changeable should be analyzed in relation to their substitutability.
In other cases, factors such as consumers' tastes or occurrences of
diseases may greatly affect international trade flows.

Therefore, the approach outlined below should be regarded as
only indicative of the general methodology. A certain amount of
variation will be observed among individual commodities due to the
differences in study depth, inherent characteristics of the commodi-
ties, availability of statistical data, maturity as internationally
traded commodities, etc.

The general framework of the study for each product or product
group is as follows: 1} an outline of the properties of the prod-
uct; 2) analysis of the historical trend in production and export;
3) analysis of the historical trend in consumption and import; 4)
analysis of the historical trend in international trade and prices;
5) projections of international demand and supply; and 6) a tenta-
tive conclusion on export potentials. Interrelationships of these
study components will be given in Fig. TI-1,

Tt should be noted that the emphasis of this Study is placed on
the comprehensive evaluation, to the extent possible, of export
potentials through the analysis of these study components.



Fig, II-1 Major Study Components jin the First Progress Report

List of the Products
to ke studied

outline of the
Study Products

I ]

Analysis of Analysis of Con- Analysis of Inter-
Production and sumption and national Trade and
Export Trend Import Trend Price Trend

| |

Demand and Supply
Projection

Export Possibilities
of the Products

I1-2-2 Outline of Products to bhe Studied

A brief introductory note on product characteristics is given
at the outset of the analysis of each product or product group, and
the statistical criteria are also indicated for product classifica-
tion as used in the analysis.!)

As for agricultural products, reference will be made to their
inherent characteristics, similarity or difference in chemical com-
position of processed products as typically shown in the oilseeds
group, major uses defined by these characteristics, interdependence
or interchangeability among major uses, etc.

Mining products will be referred to the following factors:
namely, properties of the product, kinds of ore, gecgraphical dis-
tribution of mineral deposits, outline of production technologies
with regard to mining and refining, major uses and forms of utiliza-
tion, etc.

1) Special care is needed in terms of statistical classification for
the wood products group and for pig iron and semi-finished steel.



TI-2~3 BAnalysis of Production and Export Trends

Major study items and the approach employed: for the analysis of
production and export trends are shown in Fig, I1I-2, 1In this part
of the Study, the emphasis is placed on the analysis of historical
trends such asg world total production, production in major producing
countries and/or regional blocs, levels of productivity, total
volume of world exports, export volumes of major exporting countries
from 1965 to the most recent year for which statistics are available.

Fig., II-2 Major Study Items in the Analysis of Production and Export

Trends in World Production

Trends in Major Producing
Countries

g —romer e ]

Trends in World Export

3

l

Trends in Major Exporting
Countries

]

|

Production Program and
Development Projects in
Major Producing Countries

Production Policies and
Technology in Major
Producing Countries

!

Export Policies in Major
Exporting Countries

Projecticns

In order to derive future outlooks of supply, it is important
to note whether world production has a tendency to concentrate in a
limited number.of major producing countries or to disperse over many
countries. Factors which have been influencing changes in relative
positions among major producing countries are apalyzed.



In quite a number of products under study, major’ producing
countries are at the same time major exporters. In such cases, a
change in the relative position of major producing countries in the
world production is guite often related to a change in the relative
position of major exporting countries in the world export. In this
regard, attention is given to the identification of newly emerging
exporting countries which have increased their exports at a relati-
vely high rate in recent years., Two different forms of exports are
distinguished: namely,'agricultural‘or mining products traded as
raw materials and commodities traded after processing in producing
countries. The ratio of raw materials export to processed export
varies widely by product and'by_exPorting country. The Study also
focuses to the extent poéssible on structural features of the forms
of exports and factors which influence these structural features.

With regard to major producing countries, an attempt is made to
collect the newest information. on factors such as production pro-
grams, major development projects, incentive and/or adjustment
policies.

In the case of agricultural products, particular attention is
given to inherent characteristics of each product. For mining prod-
ucts, studies are conducted on recént technological innovations and
their impacts on production. Comparison of production costs is made
by assuming some appropriate cost models. - Also, with regard to
several leading producers of some mining products, transition of
roles and functions of such "majors” is alsc studied to the extent
possible,

II-2-4 BAnalysis of Consumption and Import Trends

The approach and major study items employed for the analysis of
consumption and import trends are indicated in Fig. II-3. In prin-
ciple, as in the case of production and export trend analysis, stu-
dies in this part are carried out by using time series data on.
consumption and imports from 1965 to the most recent year. Efforts
are made to discern trends and characteristics of world total con-
sumption, and consumption in major consuming/importing countries
and/or major regional blocs. Efforts are also made to ascertain
whether the consumption pattern of each product has a tendency to .
concentrate in a small number of consuming countries or to disperse
over many countries. Statistical data on consumption is; however,
not available for many of the agricultural products under study.
Therefore, consumption figures are estimated by adding import to
domestic production and subtracting export.

With regard to the analyéis of import trends, attention is
given to changes in the relative positions of major importing



Fig. I1-3 Major Study Items in the Analysis of Consumption and Tmport

Trends in World Consumption F - Trends in World Import

Trends in Maqu Consuming - o«  Trends in Major Importing
Countries Countries
Consumption Pattern in Major Institutional Aspects of
Consuming Countries Major Importing Countries

Technological Change in
End-use

S ——

S

Projections

countries, or their shares in the total world imports. Historical
trends. are also examined for major importing countries. The dis-
tinction between raw materials import and processed import is hard
to generalize, because commodities under study have different pro-
perties :for processing and merchandising., However, efforts are made
to discern characteristic changes in the patterns of trade by ana-
lyzing time series data on each importing country.

With regard to major consuming countries, relationships between
the levels of consumption and some basic socio-economic indicators
such as population and gross domestic product (GDP} are examined.

In this connection, it should be noted that effects of the first and
second oil crises in 1973 and 1979 and subsequent world economic
recession on international commodity trade, especially effects of
the sluggish demand for capital goods in slowing down the demand for
mining products, are examined in detail as far as possible. For
agricultural products, reference is alsc made, when considered rele-
vant, to the unusuwally tight international market situations as
observed around the first oil c¢risis and to the slump in demand
influenced by the world recession.



Since many of the agricultural products under study are final
congumption goods, changes in consumer preferences and consumptlon
patterns are carefully examined. In the case of wining products,
because they are mostly used as intermediate goods in the production
PLoOGess of capital goods or final consumption goods, changes in the
pattern of major end uses is carefully studied for each major con-
suming country. In this conpnection, analysis is also directed to
such factors as changes in utilization technology, changes in sec-.
toral demands due to substitution by other metalq or matexlals, and
effects of recycll ng.

From the institutional point of view, reference is made, to the
extent pessible, to such factors as import duties and taxes, import
quotas, protection measures from import competition, and price
SUPpPOrts.

I1-2-5 BAnalysis of International Trade and Price Trends

In the analysis of international trade, an attempt is made to
quantitatively delineate hlstorlcal trends of trade between major
exporting and importing countries. Although matrices of interna-
tional trade flows over a long perlod are necessary to analyze
historical trends, time series statistics are inadequate or unavall—
able for many products under study. - Therefore, it is attempted to
delineate changes in trade structure between two points of time
based on statistics of import and export between major exporting and
importing countries.

Tendencies toward concentration or diversification among pro-
ducers or consumers may be discernible in international trade pat-
terns among developed countries, developing countries:and centrally
planned econdmy'countries; An attempt is made to examine factors
which have been influencing trade patterns for major products, as
schematically shown in Fig. I1-4.

International market prices are examined as indicators of
international market situations, and the mechanism of international
price formation is studied to the extent possible for major prod-
ucts. For instance, the study touches on functions of the Chicago
Board of Trade in the case of agricultural products and producers’
prices and international market prigces at LME and COMEX in the case
of mining products.  Institutional factors play an important role in
determining market prices: for instance, the International Tin
Agreement, CIPEC in the case of copper, also international study
groups between consuming and producing countries, -and other bilat-
eral and multilateral trade agreements. In the cage of manganese
for which there are no international market guotations, prices are
estimated from the transactions between producers. and consumers.



Fig. 1I-4 Major Study Items in Analysis of Trade and Prices
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Besides the international commodity agreements and contracts,
reférence is made to organizations which practice international
trade: e.g.,'multinational corporations, trading companies, pro-
ducers’' associations, exporters’' associations, and governmental
agencies in'charge of trade.

Some agricultural and mining products require bulk transporta-
tion due to thelir inherent characteristics. Some products are trans-
ported by special vessels like cold storage ships or by container
ships. BAccordingly, reference is made to maritime transportation
concerning methods of transportation, freight, innovations in trans-
portation technology, etc.

II-2-6 Demand and Supply Projections

The approach used in the demand and supply projection is indi-
cated in Fig, II-5. An attempt is made to review projections under-
taken by .various international organizations, government agencies of
developed countries, private research institutions, etc. The review
examines methods used in projection, assumptions and projected
figures. Subsequently, demand and/or supply projections by the
Study Team are undertaken by taking note of properties of the



Fig, I1I-5 Major Study Items in the Projection

Review of'Projection by
Various Organizations

-4 N ) l
Projection Methods r Assumptions ’ :

[ | I
L | B

Demand projections supply Projections _J

" Projected Demand and
Supply Balance

Projected Figures

respective products.1) Demand and supply balances are also
projected.

For agricultural products, the projections which are selected
for review are, fdr example: Agriculture: - ToWward 2000, 2) by Food
and Agricultural Organization of the United Nations (FAO); World
Forest Products: Demand And Supply; 1990 and 2000, by FAO; a series
of projection models for o0il crops and grains (cereals) by the U.S.
Department of Agriculture (USDA); and a series of projections for
oil crops and other agricultural commodities by the World Bank., In

1) Projections are not undexrtaken for some products due to the lack
of gdata. .

2) The FAO projéctions are made basicaliy according to three sce-
narios for 90 developing countries: the trend scenario is based
on an extrapolation of past trends in production and consumption
of agricultural products; thé optimistic scenarioc is based on. the
hypothesis that the developing countries will achieve the overall
economic growth objective of the new UN International Development
Strategy (IDS) and substantially improve their agricultural per-
formance; and the medium growth. scenario is based on more modest
growth rates of agrlculture and overall economy.
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the case of mining products, projections are usually made by pro-
ducers’' association and/or private research organizations. An
exception is the U.S. Bureau of Mines (USBM)} which undertakes pro-
jections for selected mineral resocurces. An example of the long-
term projections by producers' associations is that of pig-iron by
the International Iron and Steel Institute (IIST). Besides, projec-
tions by the World Bank are also reviewed.

Besides reviewing various projections listed above, the Study
Team interviewed experts in charge of projection in various inter-
national organizations concerning recent trends and future outlocks
of international markets for the products under study. The Study
Team uses the obtained information to make qualitative adjustments
on' the gquantitative projections which more or less tend to reflect
historical trends. In making demand and supply projections, efforts
are made to utilize most appropriate methods by taking into full
account the characteristics of products and the availability of data.
For some products, only demands are projected in this manner. In
the case of mining products, supply projections are undertaken by

* noting the newest information on present operations, expansion plans

and new development projects of the world's major mines and refin-
eries. ‘There are several agricultural commodities such as o©il palm
and rubber :for which future outlocks of supply are derived from
experts® judgments based on the newest informations concerning
development programs and projects in major producing countries.

Projected growth rates of population and/or gross domestic prod-
uct {GDP) are applied in the casé of some products.. As for po?ula—
tion growth, projections by the World Bank for 125 countries 1) are
employed in this Study as shown in Annex Table 1. As for GDP growth,
three sets of projections are used, i.e., high growth, medium growth,
and low growth up to the year 2000, Because major consuming coun-
tries or regicnal blocs vary by product, it is necessary tc project
GDP growth rates for as many countries as possible. The present
Study employs the GDP growth rates projected in The Global 2000 by
the United States Government. However, the base year for The Global
2000 was 1975, and the actual GDP growth rates between 1976 and 1980
were found to deviate from the projected fiqures. Therefore, it was
decided to use 1980 as the base year for projection in the present
Study, employing the growth rates projected by The Global 2000 for
the 1980s and 1990s.2) 1In addition, the medium growth projections
by The Global 2000 are adopted for developing countries and cen-
trally planned economy countries during the period of 1980 -~ 1985,
by taking into account the current world economic environment after
the second oil crisis (See Annex Table 2). Annual GDP growth rates
for developed countries in the first half of the 1980s are adjusted

1) World Bank, World Development Report 1982,
2) Actual GDP figures in 1980 for planned economy countries are not
known.




in some cases, by noting the actual figures for 1981, estimates for
1982 and projections for the rest of the years in the 1982 December
izsne of Beonomic Outloock by OECD.

The projected figures of demand and supply in this Study in the
manner mentioned above should not be considered definitive. Rather,
they should be reqgarded as one of the pointers with which to make
comprehensive evaluation of production and export possibilities.

I1-2-7 Export ?ossibilities of Products under Study

Based on the examination of various relevant factors, export
potentials are evaluated for the respective products. Because the
evaluation in this Report is mainly based on macro level conditions
external to Brazil such as trends and outlooks in world mérkéts, it
is tentative and general in orientation. Therefore, the'findings
" should be complemented by the studies of Brazilian domestic condi-
tions such as natural resource endowments in "the Great Carajas
Program" area and relative advantages of the area against other
regions of Brazil in producing the respective products under study.
The Study also suggests some measures necessary for effective

merchandizing of the products in international markets.
s .



ITT  SUMMARY AND CONCLUSION OF AGRICULTURAL PRODUCTS

A total of 28 agrlcultural products are the object of this Gtudy.
Due to such factors as the trend of the world econony in recent vears,
the demand and supply for most of these products will he either balanced
or moderately soff. Because the number of products is large; the trends
for individual products is described separately for each. Although it
is necessary, needless. to say, to consider the outlook for the world's
demand and supply balance when analyzing external factors influencing
the export potential of Brazilian products, this alone is not sufficient.
In order to be able to realize export potential, study of a number of
other factors is necessary. For details on what is required, reference
should be made to the chapter devoted to each product, but here special
attention is given to several aspects of commercial characteristics
commen to two or more products.. These common characteristics are
derived from the analyses of individual products, and give some points
of considerations in assessing the export potential of these products.

First of all, there is the maitter of the stage of maturity of the
individual products as commodities in international trade. Soybean
(including its products}, palm oil, and rubber are typical products
which are extremely mature as international commodities as shown in
their high export ratios (ratio of world export volume to production).
For products such as these, price competitiveness is the d6C181Ve factor
determining success in export markets.

"As examples of products which are not mature, mention may be made
of {1) products such as guarana and Brazil nuts, which at present are
produced in specific, limited regions, and (2) products such as melons,
papayas and other fresh fruit, and charcoal, which in general may not
sustain relatively high transport costs as compared to their unit value.

For these products, high productivity is of fundamental importance,
but at the same time with- regard to such products as belong to the first
of these two categories, it is also necessary to make efforts to have
the products accepted in world markets as well as to attain stable
supply capability, on behalf of buyers of the. product. And in the case
of products in the second category, what is necessary is development of
new uses which makes it possible for the products to bear the high cost
of transportation, or technical innovation and other changes in the
methods of transportation used.

Thé-second-point is that of cdmpetition and substitution. First,
among the products which were included in the scope of this study, there
are many for which there are competitive products and potential for sub-
stitution by products which belong to the non-agricultural category
{especially petroleum products). Examples of these are rubber, cotton,



alcohol made from sugar cane and cassava, as well as castorseed oll, and
some wood products. Second, there is considerable competition and sub-
stitution even among agricultural and forestry products. Technological
advances have increased the interchangeability in uge of oil seeds of
various kinds, and different kinds of feed may be readily substituted

for one another.

For products such as these it is essential not only to have price
competitiveness but it is also highly important to develop specific uses
inherent in the products. Moreover it should be recognized that further
advance in technology will increase the competitiveness and substituta-
bility of vroducts of this type.

Further, there are some cases where large quantities of two dis-
tinctly different products ("joint products®) may be obtained from one
product used as the raw material. Examples are soybean meal and soybean
o0il obtained from the soybean, cotton and cottonseed oil from the seed
cotton, and corn starch and corn-oil from the corn. 'There are several
matters to be given attention to in reégard to products such as these,
and their related products. Production of cottonseed oil is greatly
dependent on conditions influencing cotton production, to give an
example, or, if demand for soybean meal is strong, the price competi-
tiveness of soybean oil to other 6ils will be influenced due to the
increased production of soybean il which is a joint product of soybean
meal, to give another example. Also, depending:on conditions of supply
of a product for other than the main use of the product, the price com—
petitiveness of the product is subject to change. Specifically, in the
case of babassu, at present only the kernel of the nut is being commer-
cially used, as a source of ¢il, but if other parts of the nut can be
commercialized, the price competitiveness of babassu oil can be greatly
increased. ’ :

The third point is one of preferences. Demand for agricultural
products is greatly dependent on traditional dietary and other preferen-
ces. Strong preference for peanut oil in India or that for sunflower-
seed oil in the USSR and the like are created by long-standing
traditions of domestic production. There is also a high level of domes-
tic consumption, largely supported by imports, as in the case of a
strong preference for peanut oil in France or a strong preference for
cottonseed o0il in Egypt. When consideration is made of exporting prod-
ucts ko countries such as those, to substitute for traditionally pre-
ferred products, special care must be taken in the evaluation of price
competitivensss. )

Fourth, there is the matter of protection against harmful pests and
diseases. One of the examples is’ the structure of beef trade; import
and export flows of fresh beef show the distinction between countries
where foot-and-mouth disease exists and those where it does not. In the
case of fruit as well, due attention must be paid to improve measures
for preventing pests and diseases in promoting export of such products.



PFifth, there is the matter of attaining certain guantitative levels
of export volume and stable supply to the world markets, This is impor-—
tant regarding unit transportation cost, and maintaining continuity in
sales. As in the case of cashew nut, unless a stable supply of a
certain volume to the world market is assured, it will be replaced by
other commodities, leading to the danger of loss of international
marketability.

Sixth, there is a question regarding the interaction with domestic
demand., There are times when overseas demand changes irrespective of
the wishes of the exporting country. It is thought to be desirable to
develop export products with a certain level of domestic demand, in
order to cushion the effects of fluctuations in external demand on the
domestic economy, as well as to better stabilize and expand exports.

Finally, there are some specific problems which exist with regard
to forestry and wood products. Apart from the current demand and supply
it is also necessary to consider the implications of the long-term
outlook for the natural resource endowments., It is also important to
give attention to the guestion of protection of - the environment.

These points all deserve attention when studying export potential
of agricultural and forestry products, in addition to the usual subjects
relating to the demand and supply of the products. Needless to mention,
it is necessary in connection with any export product to collect and
analyze information relating to import policies, production policies,
etc., in other countries.

In the following sections, main points of the individual products
will be summarized.

III-1 OQOilseeds

I1i-1-1 Palm Oil

World production-of palm oil has grown at a high rate, and
reached the level of 5,0% million tons in 19B0. Because most of
this is exported {about 3.8 million tons in 1980), palm oil occupies
an important position, as in the case of .soybean 0il, as a vegetable
0Lkl in world trade.

Increase in Malaysia's production has been particularly rapid
since the start of the 1970s. Production in Africa, conversely, has
been steady or has tended to decline. In the future it is expected
that Southeast Asian production, primarily that in Malaysia, will
continue to increase,



Consumption also has expanded, and it is thought that future
increase in palm oil demand will. be primarily in the developing
countries. Per capita consumption-of_vegetable oll in developed
countries has already approached the saturation point.  Also,
hecause demand for soybean meal is high and supply of soybean oil
seems to increase consequently, growth of demand for palm oil will
he restrained accordingly in developed countries.

According to the leng-term projections made as part of this
Study, the demand~supply balance will become tight after 1990. This
is to a large measure due to the wethod of projection in which new
plantings that had been effected by the end of the 1970s or new
plantings and varietal improvement plans that started after 1980,
are not fully taken into acoount, and consequently, supply projec-
tion becomes underestimated.

Reqarding the world demand and supply outlcok, much depends on
the trend of demand as influenced by income in developing countries,
price competitiveness with soybean oil, and development of new uses,
but on the whole the chances that a supply shortfall will occur seem
to be small. :

When conpsidering under these circumstances an increase in the
production of Brazilian palm oil for exportation, since great
advances have already been made in establishing palm 0il as an inter-
national ocommodity, it should be remembered that success in export-
ing palm 0i}l will be mainly determined by price conpetitiveness.

It is of course necessary to invest in road construction, improve-
ment of infrastructure, land clearing and preparation, planting, and
construction of processing facilities as well as to relocate a work
force when necessary, in order to develop oil palm resources. In
the Carajas region, vast areas favorable for cultivation of the oil
palm are said to exist, but in order to obtain adequate competitive-
ness in international markets for palm oil produced there, it is
important to perform adequate studies on identification of the land
which, due to social and economic factors, in addition to its
appropriate agronomic oonditions, will yield the highest return on
investment, and on the method of production management. It -will be
desirable to favor concentration of production in a.limited number
of locations rather than to adopt decentralized production at a
larger number of locations. If price competitiveness can be
attained, it will be possible to take advantage of being relatively
close geographically to Africa and developing countries elsewhere
which have experienced an rapid increase in demand in recent years.

III~-1-2 Coconut {Copra and Coconut 0il), Palm Kernel (0il} and
Babassu Kernel (0il)

Coconut oil, palm kernel o0il and babassu oil are classified as



lauric oils and because their characteristics are very similar, they
have almost the same uses and there is a high deqree of substituta-
blllty among them., World production in 1980 was 2.78 million tons
of coconut oil, 630,000 tons of palm kernel oil, and 150,000 tons of
babassu oil. Coconut oil thus has by far the largest share in this
group,

Copra, as a raw material for coconut oil, and coconut oil have
been traded in world markets but in recent years performance of oil
extraction .in producer countries has increased, thereby decreasing
the volume of copra in world trade. Coconut cultivation is widely
practiced throughout the tropics, but the Philippines has a dominant
position as supplier to world markets.

There is some exportation of palm Kernel as well as palm kernel
oil.

Interchangeability in use of coconut oil and palm kernel oil is
high and prices for the two cils have been approximately equal
during the past 10 vears, the average price of coconut oil has been
$584/ton and that of palm kernel oil has been $599/ton).

It is expected that in the future both production -and consump=
tion of coconut oil will moderately increase.. Because production of
palm kernel is expected to increase as a consequence of increased
production of palm oil, the price of palm kernel oil will tend to
decline, and will influence the price of coconut oil.

Regarding consumption of coconut oil and palm kernel oil in the
future, it is expected that there will not be any appreciable
increase in use for cooking but if the price declines, by becoming
competitive with certain petrochemicals, it is possible for indus-
trial demand to increase.

Babassu kernel oil is obtained from the fruit of the babassu
palm, which grows wild throughout much of the Carajas area. Because
its properties resemble those of coconut ©il and its uses are almost
the same as those of coconut oil, its export potential depends on
competitiveness with coconut oil and palm kernel oil.

Production of babassu kernel oil at present is done by primi-
tive and labor intensive methods as in the case of collection of the
fruit, opening of the fruit, and crushing.

It is important in assessing the export potential of babassu
kernel &¢il and other babassu products to see to what extent improve-
ments will be made in the efficiency of collection system and the
expansion of collection areas through road improvement and other
transportation related measures, mechanization of the opening of
nutg, and obtaining other products such as activated charcoal from



the nuts so to make unit production cost of babassu palm products
lower. ’ o

Production of coconuts in major producing regions is greatly
influenced by typhoons, which imparts an element of unstability to
the supply of coconut oil to world markets. In this respect success
in establishing stability in the supply of babassu kernel oil would
be an advantage in developing the market.

IlI-1-3 Soybean

The soybean accounts for about half of total world preoduction
of 0il seeds. Bbout 30% of total production is exported and this is
the most important oil-bearing seed in world trade.

World production grew at the high rate of 7% per annum during
the 1970s, and reached 80.90 million tons in 1980. The United
States is the largest producer and accounts for about 60% of world
production. Countries where production has grown at a rapid rate
are Brazil and Argentina. '

World demand for soybean shows a pattern of steady growth which
has been supported by increased c¢onsumption of soybean meal as feed-
stuff in Japan, Western Furope and the United States, and of fats
and oils in connection with dietary improvements in developing
countries as well as, in recent years, increased demand for sovbean
meal for use as feedstuff in the centrally planned economies.

Regarding soybean oil, world production has increased at a high
rate up to the present time, and reached the level of 13.4 million
tons in 1980. The volume of world trade in soybean oil in 1980 was
3.3 million tons, which was one-third of total vegetable oil trade.

Major exporters are Brazil, the United States and the European
Community. Among them, growth of Brazilian exports has been notable.
Major importers are some developing countries such as India, Iran,
Pakistan, etc., as well as the European Community.

Soybean production is expected to increase in line with
increase in demand for soybean meal and other soyhean products, and
there will be no change in the position of the United States and
South America as the major sources of supply.

Hereafter, in keeping with increases in crushing, production of
both meal and 0il will increase; because demand for meal will con-
tipue to be high, and supply will be short, a slight surplus of
supply of oil is projected. As a result of this situation, the
price of soybean oil may tend to fall, enabling it to substitute for



other ¢ils, and thus leading to increases in its consumption. In
any event, the future trend for: soybean oil is certain to have yreat
influence on production and consumption of other oils.

If Bra21l attempts to increase exports of soybean products,
since the soybean and its products {most of Brazil's exports are as
soybean . products) ‘are mature international commodities, it is essen-
tial to possess price competitiveness. Furthermore, it would be
necessary to study the transportation modes to be used because of
the bulky nature of the product, and to make a comparative study of
the advantages of the Carajas area over other regions in Brazil.

ITT-1~4 Other 0Oilseeds

The other vegetable oils included in the scope of this study
are: peanut oil, sunflowerseed oil, cottonseed o0il, corn oil and
castor oil.

Sunflower seed 01l productlon was about the same as that of
palm ¢il in 1980/81 (4.90 million tons), making it one of the three
most important vegetable oils. During the same period production of
cottonseed oil was 3.00 million tons, while that of peanut oil was
2.3 million tons. Corn oil and castor oil production, in comparison
to these, was low, at 500,000 and 380,000 tons respectively.

Cultivation of the plants from which these o0ils are obtained is
possible throughout the tropic and sub-tropic as well as temperate
zones, and main production areas are relatively widely dispersed.

All of these, with the exception of castor oil, are edible oils
and because each has a distinctive flavor, some nations and regions
prefer them as salad and cooking oils. Their prices are higher than
that of soybean oil; they are "premium oils", (For example, there
are strong preferences for use of peanut oil for salad oil in France,
sunflowerseed oil for frying potato chips in the United States, and
cottonseed 0il for cooking use in Egypt.)

Consumption of these edible oils in the countries where they
are produced is high, and the volumes sold in international markets
therefore are small. For sunflowerseed o0il, which is next to
soybean oil in terms of production volume, the volume of exports is
about 1.10 million tons, which is low in comparison to the volume of
3.30 million tons for soybean oil and 3.80 million tons for palm
oll, and exports of cottonseed oil and peanut oil are only 480,000
tons and 320,000 tons respectively.

Among these oils, cottonseed oil is a bypreduct of cotton
production, and corn oil is one of the byproducts of corn starch



production, so that the volumes of production of these are influ-
enced by .the production of the main product.

Regarding the outlook for production of these oils in the
future, production of cottonseed oil and corn . oil have increased ih
accordance with increase in the production of the corresponding main
products, and it is expected that production of them will increase
at a moderate rate in the future.

Peanut oil production during the past ten yvears ‘has increased
slightly in terms of the world total and only in Brazil has it
declined., Hereafter it is likely that production in the three major
countries, India, China and the United States, will continue to gra-
dually increase. India is promoting increased planting of peanut in
order to cope with the problem of a shortfall of domestic supply
capability, but since any increase in production achieved thereby
will be absorbed. by the domestic market, there is little possibility
that exports will be increased.

Regarding sunflowerseed oil, because there has been a trend of
decreasing production in the world's leading producer country, the
USSR, it is thought that if this trend continues it could easily
lead to insufficient supply in planned economy countries.

In connection with demand for these edible oils, while it is
expected that due to consumption patterns cited above demand will
increase for sunflowerseed oil and corn oil in which cholesterol
content is relatively low. On the other hand, growth of their con-
sumption in such uses as raw material for margarine and shortening
will be somewhat restrained due to substitution by soybean oil and
palm oil. :

Thus, there are distinct commercial characteristics of the
products under study and analyzed above; it would be essential to
take these characteristics into account when thinking of expanding
their exports from Brazil.

1112 Feedstuffs

III-2-1 Maize

wWorld production of maize has increased more rapidly than that
of other feed grains in recent years because of (1) increased dewmand
for livestock products, (2} advantage of relative price, and (3)
diffusion of hybrid corn.



The United States accounts for about 45%.of total world produc-
tion of maize (in 1980, about 392 million tons). Other major produ-
cers are China, the USSR and East Buropean countries, Argentina and
Brazil in South American countries, developed countries in Western
Europe, and South Africa. Among these, other than the United States,
it is noteworthy that production in China has increased rapidly.

About 60% of world maize consumption is for use as feed, and
the ratio of use for feed is especially high in the United States,
West European countries, Japan, the USSR and East Eurcpean
countries, Brazil and Ardgentina.

The volume of world trade (80 million tons in 1980) has
increased largely due to increased demand for maize for use as feed,
in connection with increased consumption of livestock products. -
Principal exporter countries are the United States, the European
Community countrieés, Argentina, South Africa and Thailand, and about
80% of exports are supplied by the United States. Most European
Community trade is intra-regional. Traditiocnal importer countries
are Japan and West European countries. Since the poor harvest in
the USSR in 1972, that country as well as Fast European countries
have been large-scale importers, but their import quantities fluc-
tuate according to the scale of domestic harvests and availability
of foreign exchanges, causing wide fluctuations in world trade in
maize. Alsd; in recent years China, due to domestic stability and
other factors, has becone a large~scaie importer, and Brazil, due to
increase in domestic demand, has bscome an importer.

Regarding the future demand and supply balance for maize, under
normal circumstances, it is expected that there will be a tendency
toward a softening of conditions.

Regarding production and exports, desplite an increase in supply
capacity in developing countries, the United States and other devel-
oped countries will continue to supply the largest share of the
total. This is be cause collection and shipping facilities for
maize in these countries have been highly established, and it is
expected that there will continue to be investment in production and
technical improvements there. On the other hand, demand in develop-
ing countries and planned economy countries will exceed production,
requiring importation from outside those regions. For these reasons
it ie expected that the structure of trade in maize will become more
diversified and complicated than before,

In considering the increase of production in Brazil, in view of
the fact that the country has become a maize importer since a few
years ago, it is thought that for the time being it will be advis-
able to seek increased vields for land presently under cultivation.



III~2-2 BSoybean Meal

The scale of demand and supply for soybean meal is the highest
of all protein feeds, and demand has been high in developed coun-
tries in which intensive livestock and poultry production has been
developed. At present, about 65% of total world consumption takes
place in developed countries {(the United States, Western Burope and
Japan). Also, the consumptlon of soybean meal is incfeasing rapidly
in the centrally planned economies (the USSR and Eastern Europe)
where the low level of feed protein of the domestic supply has been
an impediment to increasing meat production, and in developing coun-
tries where demand for livestock products is increasing in keeping
with progress in industrial development. It is estimated that in
the future the growth rate of consumption in these regions will come
to exceed that of developed countries where protein feed consumption
has already reached a high level,

Supply of soybean meal is primarily from the major soybean-
producing countries, including the United States and Brazil which
together account for 60% of world production {(in 1980/81, 57 million
tons), while the major consumers including the European Community
countries, Japan and others produce another 20%, so that most of the
world production is concentrated in a few countries.

Further, trade in soybean meal shows a pattern of the soybean
producers exporting 76% of the total (the United States, 39%;
Brazil, 37%). Export of soybean meal from the European Community
countries, which are importers of soybean, accounts for another 18%
of the world total, so that most of the world export is also con-
centrated in a few countries,

On the other hand, the European Community countries which are
the major importers account for somewhat more than half of world
import gquantity, and the Eastern and Western Europe togethér import
82% of the total. It is noteworthy regarding the import market in
recent years that in addition to traditional importers such as West
Eurdpean countries, both Bast Buropean countries and Asian countries
have become importers due to the demand conditions noted above.

The international balance of demand and supply of soybeah meal
in the year 2000 is expected to attain equilibrium if soybean crush-
ing is increased in keeping with growth of demand for soybean meal,
while a considerable shortfall would develop in the event that the
crushing is strongly influenced by the demand for soybean oil.

In such an event, since export capability is expected to
increase in developing regiong, mainly South American countries, the
position of Brazil in the export market will'improve provided that
her product has the advantage of price conpetitiveness.
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I1¥-2--3 Cassava pellets

Because cassava is a product grown primarily for subsistence
consUmption, the ratio of exports to total production is very low.
The major cassava product, which is now a commodity in world trade,
is cassava pellets (export quantity in 1980, 4.80 million tons ).
Both imports and exports are carried on by a limited number of coun-
tries; Thaillang is the major exporter and the European Community
countries are the major importers. Exports by Thailand to the
Buropean Community have increased rapidly since 1970, leading to
competition by cassava pellets with feed grains produced within the
European Community,_and to an agreement between Thailand and the
European Community for gradual reduction of Thai exports to the
Buropean Community starting in 1978.

The outlook for the world market for cassava bellets, other
than the decline in the European Community's imports, is such that,
since it 1is not clear to what extent new markets will be formed in
the Far East or Middle East's oil-producing counktries, fundamentally
there is no reason to warrant optimism.

If there is a great increase in yields, and if productivity is
improved by such means as shortening the required duration of the
growing season, however, it would be possible to markedly reduce the
price of cassava pellets, and the potential for exports would be
enhanced thereby. Because export demand is easily influenced by

foreign market conditions and change in policy in importer countries,

it is deemed advisable to study measures for guaranteeing a certain
level of domestic demand as a buffer against the overseas market
fluctuations.

ITI-3 Ethyl Alcohol

Production of ethyl alcohol, according to the United Nations'
statistics for 1980, comprised 8.35 million kl for industrial use and
3.25 willion k1l for fuel use (a total of 11.6 million k1) produced in
a total of 43 countries. There are two production processes: the
fermentation process using a variety of agricultural products, and the
synthesis process based on ethylene.

Regarding consumption, there is almost no international trade in
ethyl alcohol and it is thought that there is very little change in
its stocks. This means alcohol is a self-supplied commodity. Thus,
production volume may be taken to be roughly egual to consumption
volume. There are three major categories of use, each having differ-
ent market characteristics and substitutes. These categories are:
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24

3.

General industrial use, iﬁcludinq ugse in the chemical, the food
and beverage industries, and in medicine and health care {as a
disinfectant).

As a basic raw material for the chemical industry, similar to
ethylene. '

Fuel alcohol.

Only about 4% of the total amount of ethyl alcchol produced in

1977-1979 was traded internaticnally.

The outlook for demand and supply is as follows,.

1. General Industrial Use

World demand is expected to increase from 8.35 million k1 in
1980 to 9.98 million k1 in the year 2000 with an annual average
growth of about 80,000 k1. If the synthesis process based on
naphtha and natural gas loses cost competitiveness. and the opera-
tion rate of synthesis process production goes down to 30-50% of
capacity in the year 2000, the additional 480,000 to 800,000 kl
demand will have to be met by either the fermentaticon process ov
imports. If this is the case, total demand will increase by 2.11
to 2.43 million kl.

Regarding supply, it is expected that there will be supply
achieved using the fermentation process from countries producing
low~cost agricultural prbducts such as Brazil, and by synthesis
from associated gases such as Saudi Arabla.

Basic Chemical Use

The cost of producing ethylene from alcohol may turn out to be
cheaper compared to the cost of producing it from naphtha or
natural gas. Therefore, in c¢ountries such as Brazil and India,
where alcohol is produced from domestic agricultural product, con-
siderable amounts of alcohol will be used for basic chemical use,

On the other hand, the ethylene production cost from asso-
ciated gas in oil-producing countries is very low, and it is
notable that Europe, Japan and the United States are trying to
obtain ethylene from the oil-producing countries.

Further, in the industrial countries, the petrochemical proc-
ess using naphtha produces large amounts of useful by—producté such
as propylene and aromatic, in addition to ethylene, so that opera-
tion of these petrochemical processes using naphatha is expected to
continue in the future.



3. Fuel Use

Assuming that the price of crude oil increases at an average
annual rate of 5%, the cost of producing alcohol in countries wﬁere
agricultural raw materials are cheap, such as Brazil, would be
about the same as the cost of preducing gasoline, so that rapid
progress in the substitution of alcohel for gasoline is likely to
be seen in sueh countries.

On the other hand, it is also necessary for the purposes of
exXport to kKeep in mind the additional cost of freight as well as
problems in the petroleum and auto industries of the prospective
importing countries,

From the above, it seems that Brazil has the potentiality of
exporting alcohol for the following reasons.

rirstly, for general industrial use, the increase of world demand
is expected to be over 2 million kl (corresponding to 30 million tons
of sugar cane, that is, 600,000 ha of additional cultivating area) in
the year 2000.

Regarding these increases in demand, Brazil will be one of the
most likely exporters, and the possible competitors will be oil-
producing countries like Saudi Arabia.

Secondly, for basic chemical use and for fuel use, domestic cen—
sumption will rapidly increase in countries like Braszil which can pro-
duce alcohol by the fermentation process using low-cost agricultural
raw materials.

Moreover, if uncertain supply and/or more rapid increases in the
Price of crude oil should occur in the future, or if oil-importing
countries should initiate policies to resort to alternative energy
sources for national security, considerable amounts of alcohol might
be released for exportation rather than consumed domestically.

ITI-4 Industrial Crops

II1-4-1 Natural Rubber

Regarding the supply situation of natural rubber, it is neces-
sary first to note that natural rubber accounts for about 30% of the



total supply of new rubber (12,16 million tons of natural rubber and
synthetic rubber combined). Further, the three largest producers —
Malaysia, Indonesia and Thailand —— produce' about 80% of the world's
total production of natural rubber (3,67 million tons in 1981), and
when estimating future production scale, special attention must be
given to conditions and plans in these countries.

Moreover, world consumption of new rubber (12.14 million tons
in 1981) is declining slightly since 1980 due to lower levels of
motor vehicle production and increasing share of longer-life radial
tires. Major consumers are the United States, Japan and other devel-
oped countries, but in the United States the new rubber consumption
has fallen substatially to 2.57 to 2.66 million tons in the 1980s
from over 3 million tons at the end of the 1970s. While developed
countries including Japan will continue to be major consumers in
terms of absolute guantity consumed, higher rates of growth in con-
sumption are expected in regions other than these. The share of
natural rubber (3.70C million tons in 1981) in total consumption of
new rubber has ceased to decline, and because of the expected
increase in radial tire production and other factors, some forecast
that it will increase somevhat.

What should be particularly noted in regard to international
trade in natural rubber is that the producing and the consuming
countries are geparate groups. Most of the consuming oountries pro-
duce no natural rubber and entirely depend on imports. HNatural
rubber exports have been over 3 million tons in recent years account-
ing for 80% of total production, making this a classic example of an
export commodity. At present, three major. producing countries of
Malaysia, Indonesia and Thailand expert about 80% of the world
total. Major importers are the United States, Japan and the Federal
Republic of Germany.

Regarding the future supply and demand, under normal circum-
stances, the outlook is a slight surplus of supply for 1990 and 2000,

Although Brazil produces rubber, it is a net importer. It is
therefore thought desirable that the country first try to attain
self-sufficiency with introduction of new technology and accumula-
tion of know-how. Cultivation of rubber in new regions like Carajas
should come afterwards.

With specific regard to the Carajas area because rubber is
already a mature international commodity, as long as Brazil's FOB
cost stays competitive in international market, the country’'s geo-
graphical proximity to the United States will ensure its export
advantage. - For that to be attained, it would be necessary (1) to
develop clones of varieties suitable to the soil and meteroclogical
conditions in the cultivation areas, (2) to train and lncrease the
number of skilled workers (especially in tapping), and (3) to



develop TSR (Technically Specified Rubber) suitable for the United
States market,

I11-4-2 Other Industrial Crops

(1) Pepper

Production of pepper is concentrated in four countries, i.e.,
Brazil, Malaysia, Indonesia and India; they produce about 90% of
the world total.

The major pepper consumption areas are the United States and
Europe, but consumption is widely dispersed among the rest of the
world. Pepper is a classic example of an export commodity. As

‘measured by per capita consumption, the level is high in tradi-
tional consumer countries, in Europe and North America, but it is
also noteworthy that it is high in Saudi Arabia and Kuwait.
Moreover, there has heen a rapid increase in consumption in Japan
since the 1960s and more recently in the Republic of Korea as
well. This suggests that pepper consumption is related to the
increase in meat consumption, particularly in production of pro-
cessed meats (ham, sausage, etc.), which has been induced by the
increase in income level,

As mentioned above, while consumption has been stable for a
long time in the traditional consumer countries, it is expected to
increase in developing countries in keeping with improvement of
income there.

Production of pepper, however, fluctuates considerably and
there is a repetition of the cycle of several yvears of over-
production and several years of shortfalls in production.

The reason that Brazil's production of pepper increased
rapidly in the 1970s is that it improved in price competitiveness,
but hereafter it will probably be necessary to strive to improve
quality in addition to maintaining price competitiveness.
Furthermore, in order to maintain its position as the leading
exporter it is thought that Brazil will have to carry out measures
to combat the disease which has threatened producticn through
destroying the plant's roots.

(2) Guarana

While production of guarana in Brazil has increased steadily
in recent years (since 1975}, most of the product is consumed



domestically and there has been large fluctuation in its export
volume; in a year when exports are strong about 10% of annual pro-
duction is exported, while in another year as little as 1.5% of
the anmual production is exported.

Export destinations are primarily Japan, the United States
and Federal Republic of Germany, which together take 90% of
Brazil's guarana exports, but these countries' imports Eluctuate
greatly and it is @difficult to say that they are stable export
markets. Most of the demand in Japan is for use as a beverage
flavor, especially for carbonated "health" drinks.

When thinking of guarana as an export product, while it is
necessary to make efforts to publicize the characteristics of the
product in overseas markets, it is also necessary to stabilize the
price at which it is supplied. Tt is reported that high prices
due to the strong demand in the domestic market are the reason why
exports to the United States and Federal Republic of Germany were
zero in 1981, and there have been some cases of Japanese beverage
makers converting to other products.

(3) Brazil nuts

Brazjil is the major producer of the nut which bears its name,
and while Peru and Bolivia also export the nut Brazil accounted
for about 80% of total world exports in 1981 (23,000 tons).
Exportg were made'primarily to the United States, the United
Kingdom and the Faderal Republic of Germany.

It seems that there is a strong preference for Brazil nuts in
the United Kingdom, but in the United States and the Federal
Republic of Germany this nut has a small share compared to other
nuts (almonds, cashews, ete.).

In order to expand the export market for Brazil nuts, it
would be necessary to modernize the harvesting and collecting
mechanism, to stabilize supply and price, and to create stronger
consumer demand abroad.

I1II1-5 Cotton

World cotton production for 1980-1981 averaged 14.85 million tons,
to which developed countries contributed 22%, developing countries
38%, and planned economy countries 40%, Major producers are the USSR,
China, the United States, and India, which together produce more than
60% of the world total, It is thought unlikely that the area under



cotton will expand from the present world total of 3.3 million hec-
tares, and most of the increase in production will come from the
improved yield per hectare.

Cotton consumption by the entire world in 1980-1981 averaged
14.35 million tons and the major consumers were China, the USSR, the
United States, and India. Together these countries consumed about
half of the world total. Regarding the consumption pattern by region,
the consumption has been declining in developed countries, while it is
increasing in developing countries and planned economy countries at
the annual rate of about 4% and 2% (1965-1979), respectively.

World cotton exports averaged about 4.3 miltlion tons in 1980-81,
corresponding to about 29% of the total production. Imports accounted
for 31% of the total consumption. Both of these ratios are declining.
The United States and the USSR are the world's leading exporters,
together making up for more than half of the total exports. With
regard to imports, reflecting the pattern of consumption they are
declining in developed countries, while on the increase in daveloping
countries and planned economy countries.

Regarding the future sﬁpply and demand, as long as yields con-
tinue to increase at the same rate as in recent years, they are
expected approximately to balance.

Exports of cotton by Brazil show a declining trend, due to the
growth of domestic demand by the development of the spinning industry.
In considering the.future export potential of cotton by Brazil, there-
fore, it is necessary to assess the future development prospects of
the Brazilian spinning industry, and thereby to estimate domestic
demand and exportable surplus.

Keeping the foregoing in view, the main problems of cotton pro-
duction in Brazil are competition with other crops for land, and low
iand productivity. wWith specific reference to the Carajas area,
moreover, the limiting factors are the construction costs of irriga-
tion works and other infrastructure and availability of labor.

I¥I-6 Forest Pfoducts

Reflecting recent conditions of the world economy, demand for
those forest products which are internationally traded has been soft.
In the light of the characteristics of forestry, however, it is impor-
tant also to look at the industry from longer term viewpoints.



(1) Hardwood Logs (Non-conifer Sawlogs and Veneer Logs)

World production of logs, the raw material from which forest
products are made, has increased considerably during the past 20
yvears. However, production has become stagnant after the first oil
crisis, particularly in the Southeast Asian and North American
regions. As for the outlook for future demand, an increase in the
tropical developing countries and a slight increase in developed
countries are expected.

World trade in hardwood loge in 1980 (42 million cubic meters)
congists primarily of two major flows, namely one in the Far East,
from Southeast Asian producer countries to Japan, and the other from
West Africa to Western Eurcope. ‘There has been a tendency in recent
vears, however, for exports from Southeast Asia to be made to
Western Europe and the Middle East.

{2) Hardwood Lumber {Non-conifer Sawn Wood)

The trend of world production of hardwood lumber parallels that
of the hardwood logs as cited above. There has been a tendency
toward stagnation of production in developed countries in recent
vears, and globally speaking growth rates for both past production
and expected future demand are low compared toc those of other forest
products. Regarding international trade (in 1980, 12.7 million
cubic meters), exports from Southeast Asia to developed ocountries,
especially to Western Europe; occupy & dominant position. Regarding
specific countries outside this région, Brazil among the South
American countries and the Ivory Coast among African nations, export
large guantities. Importers are primarily Italy, the United Kingdom,
and the Federal Republic of Germany. In recent years the trends
have been for a shift in the source of supply to Europe, from Africa
to Southeast Asia, as well as for exportation of more highly proces-
sed products.

As regards the export potential of the Carajas area, tree
species there have disadvantage compared to those of Southeast Asia
from the viewpoint of the present demand structue of tropical hard-
wood products and their utilization technology. But in view of fac-
tors such as valuable tree species grown there, Brazil's proximity
to markets of the United States and West Furopean countries, and the
existence of gsome domestic demand as well, it would be possible to
expand the export potential by means of improving processing tech-
niques and improving the efficiency of plant management.

(3) Plywood and Particle Board

Production trends of plywood and particle board show higher



rates of growth than the above-mentioned forest products. Even
though demand in Western Rurope and other developed countries
dropped after the first oil crisis, it recovered thereafter and

demand for both plywood and particle board is expected to grow at a
high rate in the future.

World trade (6.9 million cubic meters of exports in 1980) has
grown rapidly, The United States is the largest import market for
plywood, followed by the United Kingdom and other European Community
countries. In recent years the petroleum-producing nations of
Middle East and China have received increased attention. Major
exporters of plywood'are Republic of Korea, Taiwan, the Philippines,
Malaysia and Singapore.

Regarding the potential for exporting plywood from Brazil, the
situation is basically the same as that for the lumber mentioned in
the previous item. To improve the export competitiveness of these
products, it is necessary to a greater extent than for the above-
mentioned lumber to improve production technology {improvement of
preduct quality), to improve infrastructure (especially transport},
and further to develop the related industries (machinery and
chemicals).

{4) Pulp Wood and Particles

_ - Production Of pulp wood and particles was greatly affected by
the consequences of the first oil crisis but it is expected that
future demand will reach a considerably high level. The present
world trade of nonconifer pulpwood is almost entirely limited to
exportation from Southeast Asia and QOceania to Japan. Given these
circumstances, for the time being greater importance may have to be
attached to the domestic market for Brazilian non-conifer pulp wood
and particles, rather than seek to export them.

{(5) Firewood and Charcoal

Production of firewood and charcoal has been increasing, pri-
marily in developing countries. It is expected that demand in those
countries will continue to increase while demand in developed coun-—
tries, which has been low, will further decrease.

Only very small gquantities of these products enter into world
trade. In view of the fact that it is almost impossible to pass on
the relatively high costs of transportation to importers of these
products, and that their prices have kept rising without being
influenced by the o0il crisis or general economic conditions as they
are a familiar part of the daily life of wany people, for the time
being the dowmestic market should be considered as most important,
similar to the case of the pulp wood as mentioned above.



Information on recent research findings on new uses for char-
coal is attached elsewhere for referenoe.

{6) EBvaluation of Forest Resources and the Forest Products Industry
in the Carajas Area :

In view of the special characteristics of the forestry, in
addition to the consideratiens presented above, it is important to
evaluate the relevant forest resources from .a long-term s tandpoint.

To evaluate tropical forest resources of the world at present,
the resources of Southeast Asian tropical rain forests mainly com-
prising the dipterocarpaceae have high commercial value, and are
followed by rain forests in West Africa, while the forest resources
of South America, from the viewpoint both of tree species and acces-
sibility, are difficult to develop given present conditions. Start-
ing in the 21st century, however, since the depletion of resources
in other regions would be anticipated, the forest resources of the
Carajas area would come to be highly evaluated.

In this context, since the Forests of the Amazon Basin comprise
resources which should be reserved for exploitation after the year
2000, it is desirable that care be given to their future development
and utilization, and to preservation of the environment with proper
forest manégement system, while balance should be maintained between
development of these resources and development of other economic and
social sectors. :

Por the time being, the following points would have to be
included in measures which are desirable to be adopted.

a. Regional development studies including drawing up of a model plan
on the basis of a comprehensive view which encompasses forestry,

agriculture, and livestock industry.

b. Research and studies on the utilization of less known tree
species.

c. Research and studies on development of reforestation techniques.

d. Research and studies on a rational system which includes all
aspects from logging to exportation of forest products.



IIT-7 Beef

Demand and supply of beef had been increasing steadily until the
first oil crisis, but with stagnation of the world econowy since then,
demand has turned weak after the peak year of 1976. Because of this,
there is a slight over-supply today. "Regarding the outlook for the
future, however, it is expected that demand will grow in keeping with
economic recovery, and in the year 2000 there will be either equilib-
rium of demand and supply or, perhaps, a slight shortfall of supply.

Beef production is largely concentrated in North America, which
provides 24% of the total world production (in 1980, 45 million tons
of carcass eguivalent). That region is followed by countries with
planned economy (19%) and the European Community countries (16%).

Regardlng beef consumption, there are considerable inter-regional
differences. Per capita annual consumption .exceeds 60 kg in Argentina,
New Zealand and Australia, while consumption is from 20 to 60 kg in
North America, the European Community countries and the USSR. The
average for the world is 10 kg, but the average for most developing
countries is below that,

Because most beef production is for domestic consumption, only a
few countries have an exportable surplus, and exports (3.4 nmillion
tons in 1980) were even less than 10% of total productions. Major
exporters are Australia, New*Zealand, Argentina and the Eurcpean
Community oountries; éexports from these regions amount to 77% of total
world exports, The United States is the world's largést producer but
is also an importer,

It is characteristic of world trade in beef that there are two
separate trade flows: one among countries with foot-and-mouth disease
and the other among those without the disease.

In connection with beef production in Brazil, if the grazing land
available is more effectively utilized and its productivity increased,
thereby contributing to a stable supply of low-cost beef, Brazil could
occupy a significant position in the world beef market. In such a
case, howevexr, since importing countries having no foot-and-mouth
disease will only import boiled beef from countries having the disease,
there would be a restraint on expansion of exports as exports could
only be increased to the extent that demand for boiled beef increases.
in the long term, therefore, 1t is essential to make utmost efforts to
control the foot-and-mouth disease so that there are no restraints on
exports to countries free from that disease.



III-8 Tropical Fruits

IIr-8-1 Banana

World production of bananas since. 1970 has been stable or
slightly increased in the range between 30 million and 40 million
tons. :

On the other hand, demand is not expanding strongly and in
developed countries in particular has ceased to grow. Countries
where demand can be expected to grow comprise the newly industri-
alized countries, the USSR, and the East EUropean and Middle East
countries, but there is some uncertainty on this point due to unsta-
bility of the foreign exchange positions of these oountries. 1In
view of these circumstances, world demand and supply outlook for
bananas will continue to be moderately soft.

Although the balance of world demand and supply tends to be
somewhat sofi, it would not affect the entry of new producers, if
they satisfy certain production conditions. “hose required condi-
tions are natural conditions — climate and soil — suitable to
cultivation of banana, location of production regions close to
export ports which can alsc serve as collection points, as well as’
price competitiveness after allowing for the cost of developing new
plantation areas, the cost of labor, and the cost of improving
infrastructure. The behavior of the multi-national corporations
active in banana cultivation and trade is also one of factors
deserving study.

II1-8-2 Other Tropical Fruits

Becauge of lack of adequate information on which to assess the
future demand and supply outloock for other trepical fruits, only
brief comments of general nature will be offered below,

Regarding melons, as may be seen from the examples of some
developed countries such as the United Kingdom, Canada, and the
United States, since domestic production sometimes is not sufficient
to satisfy domestic demand, if it is possible to reduce transpor-
tation cost, improve transportation methods in order to presérve
freshness and quality, and produce melons of'acceptable taste in the
target markets, it is thought that exportation is possible. Also,
developing melons of higher quality and price will mean that the
transportation cost factor is so much reduced in importance.



For papaya, the same problems exist as are facing melons, but
in view of the tendency for demand for papaya in the world's largest
consumer country, the United States, to remain stagnant, it seenms
difficult to anticipate a rapid expansion of the world market.

World demand for cashew nuts, when considered from price trend,
is expected to stay on the order of 650,000 tons. While Brazil has
been steadily increasing the guantity she supplies, it will be
necessary to establish a system for assuring stable supply, and to
stabilize the price at which the nut is offered in world markets, if
exports are to he increased,

Concerning pineapple juice, judging from the past trend of the
volume of trade, it may be said that there is potential for Further
growth., There are, however, a number of competing products, and in
order to overcome such competition, Ffurther research is needed
regarding taste and guality, etc,

Regarding passion fruit juice, this drink is still not well
known among consuners in developed countries, but the preduct has
growth potential which may be realized depending on successful
efforts for publicity among consumers. Moreover, greater stabiliza-
tion of production would be needed. :



IV SUMMARY AND CONCLUSION OF MINING. PRODUCTS

The demand for the thirteein mining products under study, continued
to make a steady growth along with the expansion of the world economy,
up to the 1973 oil crisis although it was accowmpanied by fluctuations
due Lo economic cycles. :

Since 1974, there has been a stagnation of demand under the influ-
ence of slow growth of the world economy, and especially under -the
influence of the worldwide recession since 1980. During this period,
demand for mining products declined or rewained unchanged.

In examining demand in regional blocks, although demand in develop-
ing countries has increased during the period under review, it has not
peen sufficient to compensate for the decline in demand in developed
countries which collectively account for the largest portion of total
world demand., The demand in countries with planned :economy has been
stagnant, or else showed a slight increase.

By product, there has been a decline in demand for tin and cobalt
because of rapid progress of substitution of these by other products,
since 1974. Demand for the other mining products increased at about the
same pace as the world econcmy, and although substitution of these prod-
ucts is also in progress its influence on the overall demand has been
small.,

The. characteristics of mining production which can be cited are,
first, because production capacity had been increased in keeping with
the steady growth of demand prior to the first oil crisis in 1973, the
structure of production that was formed is such that it was not easy to
adjust itself to the stagnation of demand which began 1n 1974 or to the
more recent decline in demand. As a result, on a global basis there has
been a tendency of over-supply which has resulted in recent declines in
world market prices.

Second, despite the above-mentioned over-supply in the world market
there has been a sharp increase in production capacity of refined prod-
ucts in the developing countries and movements from production of tradi-
tional primary commodities to that of more highly processed goods 1in
developing countries are clearly observed. This may be said to be the
case particulary with the newly industrialized countries, and is in
sharp contrast to the tendency of stagnant construction of new produc-
tion facilities in developed counties. '

Third, as a result of the increase in the price of o0il since 1973 a
shift has taken place whereby intensive energy-using industry has been
relocated to those regions of the world where energy costs are low,



Fourth, the domination of the markets by the major producers has
become weaker, and their supply capability has declined.

Finally, despite the rigorous competition caused by the over-supply,
countries which have succeeded in increasing their shares in the world
total production - other than Brazil - are primarily Australia in regard
to aluminum, Chile and Peru in regard to copper, Indonesia and Thai laund
in regard to- tin, South Africa and Norway in regard to manganese,
Bustralia in regard to nickel, and Scuth Korea in regard to steel,

To summarize the supply and demand prospects for the products under
study, in case the world economy is recovered and continues to be so
after 1983, demands for almost all products in 1985 will be restored to
the levels of 1978-1980, but the condition of a surplus of supply capa-
city will not be eliminated.

According to the projections of demand based mainly on GDP elasti-
cities and of supply based on plans for increase in production capacity,
it is expected that by 1990 demand and supply of copper, nickel and alu-
minum will be balanced but for the other products the estimated volume
of demand will be considerably lower than the effective production
capacity.

_ In order to introduce mining products from the Carajas region into
the world markets, a worldwide shortfall of supply of those products is
desirable, but besides that, it is essential to possess cost competi-
tiveness relative to products from major exporting countries.

The composition of the production cost of mining products differs
greatly from product to preduct. In the cases of copper, tin and cobalt,
the cost of extracting the ore accounts for a large proportion of the
total cost, and the ore cost depends on such factors as the scale of the
ore deposit being worked, the ore grade, the presence or absence of by-
product metals, and other attributes. Some exzamples of the most advan-
tageous mines in this regard are: copper mines in Chile, Peru, the
Philippines, Papua New Guinea, etc. which by working the large-scale
porphyry deposit produce molybdenum and gold as by-products; off-shore
deposits of tin in Indonesia and Thailand which are recovered by dredg-
ing; nickel mines in Canada which produce platinum as a by-product; and
the cobalt mines in Zaire and Zambia that produce copper as a by-product,

In the cases of pig iron and semi-steel, and alumina and aluminum,
the cost of capital investment in the production facilities and related
infrastructure facilities as well as the cost of energy such as electric
power and fuel comprise by far the more important part of the total pro-
duction cost compared with the cost of extracting the ore. Therefore it
is necessary to examine the comparative advantages vis-a-vis major
exporting countries in terms of production scale, cost of acquisition of
production facilities, share of infrastructure cost borne by the project,
cost of financing, location of the preduction facilities, cost of energy,



and so on, In the case of new production facilities in developing coun-
tries, to a very great extent cost advantages can be secured by policy
considerations by the government, through such measures as the sharing
by the government of infrastructure cost, tax relief for imported pro-
duction egquipment and machinery, support for reducing the financing
cost, setting special low prices of enerqgy for the industry in guestion,
and so on. :

Regarding ferro-manganese, the three factors of Lthe cost composi-
tion, i.,e.,, the cost of ore extraction, capital cost of production faci-
lities, and energy (electric power) cost are each about equal in terms
of shares in the total cost. The production cost of manganese ore
varies according to the natural conditions such as scale of the deposits,
the grade, and the form of the ore as well as the cost of transporting
the ore to the refinery.

Regarding, the factor next to cost competitiveness in exportation
of mining products is assurance of long-term and stable supply of prod-
ucts to consumers. In this connection, it is important to proceed with
long-term, planned investment and to establish appropriate government
policy in which the dual objectives of satisfying domestic demand and
securing export markets have to be pursued. :

IV-1 Bauxite, Alumina and Aluminum

Bauxite production in 1980 totalled 92.62 million tons, 2.5 times
the production in 1965, meaning an annual growth rate of 6.3% for the
period in question. Alumina production in 1980 was 35.05 million
tons, 2.4 times the level in 1966, and corresponding to 6.3% annual
growth rate, Aluminum production (primary aluminum) in 1980 totalled
16.06 million tons, 2.4 times the 1965 level and corresponding to 6.3%
annual growth rate.

As for the structure of production during this period, there was
almost no change in the share accounted for by major producer coun-
tries,1) but it is noteworthy that Australia, while recording no pro-
duction in 1965 has become No. 1 or No. 2 producer of bauxite and
alumina since 1970, and supplied 30% of the world's bauxite produced

1) Regarding bauxite, the five major producer countries' share rose
from 62% to 69%, and the ten major producer countries' share rose
from 83% to 87%, showing a tendency toward higher concentration of
production. In the case of alumina, the corresponding changes were
from 71% to 63%, and from 88% to 83%, and for primary aluminum, the
changes were from 77% to 62%, and from 90% to 76% respectively,
showing a tendency toward wider dispersion.

5-40



in 1980, which was were than double the share of Guinea, the second-
ranked producer. Similarly, with regard to alumina, Australia's pro-
duction is 21% of the world total, making it the leader and putting
the United States in the second place. For primary aluminum, there
has been no change in the United States' position as No. 1, but its
share has declined from 38% in 1965 to 29% in 1980.

Among other major producing countries, Jamaica, the USSR and
Surinam have experienced a reduction in their share of bauxite produc-
tion by one-half since 1965, while Guinea and Brazil have gained in
importance. (Brazil was sixth in 1980, with a 4.5% share.) The
shares of alumina production of the United States, Canada and the USSR
have declined to about half of what it was in 1965, while the shares
of Japan and Jamaica slightly increased. Regarding primary aluminum,
the United States and Canada combined produced about half of world
output in 1965, but their combined share decreased to about 30% in
1980. The USSR remained in the next position, but experienced a
modest decline in share (from 18% to 15%). Slight increases were
recorded for Japan and Federal Republic of Germany, there was no
change for Norway, and France experienced a decline (from 5% to 2.7%).
The increased production by Japan and Europe was not enough to offset
the declines in the United States and Canada, so there was an
‘increased dispersion of world production.

For the study of consumption, it is sufficient to give attention
only to primary .aluminum, as consumption of bauxite and alumina is
determined by the demand for aluminum. In 1980 consumption was 15.30
million tons {of which 12 million tons were consumed in the free
world); this was 2.3 times the level of 1965, corresponding to an
annual increase of 6.1%. By region there was no change in the con-
sumption shares of the free world and the countries with planned eco-
nomy {78% and 22% respectively) but within the free world‘s share
there was a decline in the share of developed countries {(75% to 66%)
and a corresponding increase in the share of developing countries (3%
to 12%).

Analysis of the structure of demand of Japan, the United States,
and Burope which account for 55% of world aluminum demand (USA.,
28.5%; four European countries, 15.8%; Japan, 10.8%) indicates that at
present the transport, construction and packing material sectors
account for 55%, and in comparison to 1965 the increase in demand in
the packing materials sector in particular has been strong.T)

1) There has been no change in the position of the transport and con-
struction sectors (Nos. 1 and 2) but in 1965 packing materials was
No. 6 (7.6% share) after electricity and communications, steel,
other alloys, office equipment and housewares, but now packing
materials has a share of about 16%.



Materials which compete with aluminum include iron and steel,
copper, plastic and wood,. but aluminum has made gains in certain areas
and opened up new areas of applications where its characteristics give
it advantages, while its relatively stable price has facilitated such
gains. .For’ such growth to be maintained in the future, in addition to
overcoming the handicap of requiring a great amount of. energy to pro-
duce, it will be necessary to develop more new areas of use.

The demand projections for the free world in 1985, 1990 and 2000
with 1980 as the base year came up with 14 million, 16 to 17 million,
and 20 to 25 million tons for those three years respectively. On the
other hand, regardlng supply capacity, if all of the planned addi~
tional capa01ty announced to date is constructed, and further progress
is made by the advanced countries in mothballing or serapping existing
facilities, supply in 1990 will be 17 million tons (compared to 14 '
millien tons in 1982), suggesting that market equilibrium will be
attained around 1990,

When studying new projects, therefore, decisions would be best
made on the basis of projeCtibns of demand and supply in and about
1990. In the case of aluminum, a huge investment is required for all
phases from infrastructure to processing facilities. The critical
factors for the success of a new project may include seeking eccnomy
of scale, minimizing risk by effective measures such as forming a con-
sortium, and a timely decision on the implementation of the project.

Iv-2 Nickel and Perro-nickel

The structure of the nickel market is such that two-thirds of
demand is for capital goods industries and one-third is for consumer
goods industries. From the end of World War II to the time of the
second oil crisis, world demand for nickel grew at about the same rate
as that of world industrial producticn. Free world demand, after
reaching a peak of 587,000 tons in 1979, has shown a drastic decline
for three consecutive years in keeping with the recession afflicting
the world economy. This is the first major decline in nickel demand
during the entire postwar era. In 1982 demand fell to 459,000 tons,
the same level as in 1970.

Regarding supply, on the other hand, worldwide investment was
made so as to increase capacity to meet the growing demand up to 1979,
and in particular, besides capacity added by the major producers
(INCO, Falconbridge and SLN), there were some nev entries to the
industry, making the 1982 effective production capacity estimated to
be 705,000 tons.

This swift increase in production capacity led to a loss of
flexibility in coping with the sharp drop in demand from 1980 on, in



addition to which it is estimated that there is an annual supply of
30-40,000 tons from planned economy countries, so that the free world
market at the present time has an extraordinary high surplus of supply
and the burden of high inventory levels is depressing the market price.

As for the outlook for nickel in the future, it is noted that in
the short term recovery will be strongly influenced by the conditions
of the world economy, but in the long term demand will be influenced
most strongly by recovery of demand for stainless steel, which
accounts for about half of total nickel consumption. 1In contrast to
the stagnation of consumption growth in industrial countries, it is
expected that demand in developing countries will increase.

Regarding short-term demand and supply in the nickel market, due
to delay in economic recovery, free world demand in 1985 is projected
to be 570,000 tons, "and pessimistic vutlook regarding the extracdinary
high surplus of supply will continue to exist, Over the medium term,
demand is expected to grow to 650,000 tons in 1990 and 797,000 tons in
2000, in view of expectations regarding the recovery of world economy,
increase 'in consumption of stainless steel and alloys, and growth of
the market in developing counties.

As for the supply capacity, although the published capacity at
present is said to be about 800,000 tons, effective capacity at the
end of 1985 is estimated to be 697,000 tons after an allowance made
for scrapping of some facilities and construction of others.

Therefore, in terms of the demand and supply balance, the pro-
jected levels of demand for 1985 and 199C - 570,000 and 650,000 tons
respectively - can be met by the effective capacity in place at the
end of 198%, FEffective capacity, in response to the growth of dewmand,
will approach the published capacity cited above and is expected to be
sufficient to meet the projected demand of 797,000 tons in the year
2000. During the 1990s, however, it is thought that utilization of
capacity will reach the level of 90%; and that there will be some
construction of new and additional capacity. 1In such a case, expan-
sion of production capacity by existing producers possessing adequate
quantities of confirmed ore reserves is expected to have a distinct
advantage in terms of initial investment cost and average production
cost, In addition, it should be noted that the production potential
for nickel in the countries with planned economy is large, and that it
is possible for those countries to export 100,000 tons a year or more
to the free world by the year 2000.

Iv-3 Cobalt

From the latter half of the 1960s to the present the annual con-
sumption of ceobalt in the free world fluctuated between 16,000-and



24,000 tons, sengitively reacting. to the influence of fluctuatlonu due
to business cycles, but fundamentally consumptlon has shown a trend of
increase. This trend, however, has lost tempo recently. That is,
because of political conditions in zaire and Zambia which Logether
account for about 65% of the world's cobalt production capacity, insta-
bility of supply has easily led to high prlces, whlch have. promoted
substitutution of other materials for cobalt in many applications,
Moreover, the countries with planned economy are not self- «gufficient
with regard to the supply of cobalt;, and are hlghly dependent on
imports from the free world. Therefore, it is assumed that substitu-
tion has been promoted and consumption has not grown very much in
these countries,

On the demand side, demand for super-alloys used in jet engines
and for use as catalysts in the chemical industry, where substition
for cobalt is difficult, is expected to grow. However, substitutes
for cobalt have come to be widely accepted in such fields as high
strength alleys, magnets, and special steel, so there will be no
contribution to growth of demand from these areas of use. :

On the basis of the assumption that substitution will stop as the
price continues to stay at about the same level as the present
$4.5/pound, the free world demand is projected to be 16,000 - 18,500
tons in 1985, 18,800 - 21,700 tons in 1990, and 25,700 - 29,600 tons
in the year 2000. ’

On the other hand, production capacity in the free world, includ-
ing the capacity added by Zambia in 1982 and additional capacity to be
added by Canada by 1983, at least will be 34,000 tons at the end of
1985, 1In 1990 it is projected that there would be a moderate increase
to 35,300 tons and that capacity would remain at that level through
2000. -

Because cobalt is a byproduct of copper and nickel production,
the production of cobalt is linked to the production of those metals,
and assuming that copper production dees not diminish, but that there
is a reduction in cobalt supply due to lower nickel production, effec-
tive production capacity is estimated to be 28,300 tons in 1985, and
29,600 tons in 1990 and 2000,

Comparison of these demand projections and the outlook for pro-
duction capacity indicates that demand will not exceed supply through
2000, and even in the case of the most optimistic demand projection
with assumed reduction in nickel production, it will not be until the
vear 2000 that market equilibrium can be attained. Even if there is
an increase in the quantity held by the United States in its GSA
{General Services Administration) stockpile, and there is an increase
in European stockpiling for strategic reasons, it is believed that
there still will be a surplus of supply capacity.
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Iv-4 Manganese Ore and Ferro-manganese

Demand for manganese has increased in proportion to growth of the
steel industry, which is the source of more than 90% of demand for
manganese ore and 100% of that for ferro-manganese.!)

The volume of production of manganese ore reached the level of 27
million tons in 1980. The seven largest producer countries —. the
USSR South Africa, Gabon, Brazil, Indonesia, Australia and China ——
acounted for 95% of the world total production.

Ferro-manganese production in 1979 was 6.9 million tons, and the
ten largest producer countries had a share of more than 90%, which
remains unchanged throughout the study period, but among the producer
countries, shares of South Africa, Japan, and Norway have increased,
and those of the United States, United Kingdom and the Federal Repub-
lic of Germany have declined, while Brazil, China, Czechoslovakia and
Canada have joined the top ten group, and the USSR and France have
continued to have constant shares, This reflects a shift of produc-
tion centre from the erstwhile producing -consuming countries to those
countries where natural resources are richly endowed like South Africa
and Brazil or where the energy cost is low like Norway and Canada.

As a result of estimating the demand of manganese ore, from the
outloock for production of crude steel and unit consumption of manga-
nese ore in crude steel production, it is estimated that free world's
consumption in 1985, 1990 and 2000 would be 15.5 million, 16.6 million
and 19.1 million tons respectively. Corresponding figures for the
countries with planned economy are 11.7 million, 12,4 million and 13.4
million tons respectively. From this it is possible to conclude that
in pboth the free world and the countries with planned economy, exist-
ing supply capacity would be about equal demand until 1990, 2!

In the year 2000, if capacity expansion plans are carried out as
scheduled by such countries as Brazil, Gabon and Australia,3) demand
and supply will be balanced in the free world.

1} The annual growth rate of demand for manganese ore averaged 2.6%
from 1965 to 1980, and that for ferro-manganese was 2.4%. During
this period, crude steel production grew at 3% per annum.

-2} Supply capacity of the free world is estimated to be 18,2 million
tons in 1983 while that of the countries with planned economy 12
million tons. It will be 21.3 million tons in the free world in
1990 while estimated supply capacity in countries with planned
economy will be 12 million tons (their long-term plans have not
been announced)}.

3) Brazil's project (Rio-Doce, Azul) is the only new project, but
Gabon and Australia have expansion plans up to 1890.



In the case of ferro-manganese, the result of projections indica-
tes that in 1985 free worlds demand will be 4.1 million tohs, and
will rise to 4.5 million tons in 1990, and 5.1 million tons in the
year 2000, Corresponding figures for the countries with planned eco-
nomy are 1.55 million, 1.63 million, and 1,77 million tons respec-
tively. 1In all cases balance can be readily obtained with the present
capacity level (6.8 million tons in the free world and 2 million tons
in the countries with planned economy).

When considering the future of Brazilian manganese ore, which
already has secured a niche in the world market, in view of the fact
that the free world réelies on politically unstable South Africa for
about 40% of their demand, and that Brazil, Gabon, Australia and India
each have a share of 12-14%, it must be stated that the significance
of Brazil's expansion of its position is great indeed.

With regard to ferro-manganese, the guantity produced by Brazil
as of 1979 was the eguivalent of about 3% of the total world produc-
tion (and 4.5% of the free world's production}, and a shift is evident
in production, toward the resources—holding countries.

Iv-5 Copper Concentrate'and Capper

World copper consumption increased at the annual rate of 2.7%
from 1965 to 1981, and in 1981 was at the level of 9.48 million tons.
Since 1980, however, the production has been declining due to the
recession of the world economy.

Production of refined copper increased in response to growth of
demand, from 6.18 millicn tons in 1965 to 9.66 million tons in 1981,
and during that period the volume produced by Japan, Chile,’ Peru and
hustralia increased, that preoduced by the United States, Canada and
the Eurcpean Community was virtually unchanged, and production by
Zaire and Zambia declined. The countries with planned economy showed
a growth of production exceeding that of the free world and have
increased their share of total world production,

Copper concentrate production increased at about the sawme rate as
refined copper: from 5.07 million tons in 1965 to 8.32 million tons in
1981, The difference in quantities of production of copper and copper
concentrate produced is the guantity of recycled copper from scrap and
from 1965 to 1981 the ratio of scrap used for copper production was
almost constant. The production of copper concentrates by leading
countries shows a stagnation of output by the United States, Canada,
and Zambia, and an increase in output by Chile, Peru, the USSR and
Poland, :
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During the period 1965-1981, the world copper market prices,
despite some fluctuations, tended to bhe relatively stable at lower
level in- comparison to earlier historical prices, and in the London
Metal Exchange the price showed a tendency to decline in terms of
constant price. 1In particular, due to the stagnation of demand and
build-up of inventory since 1980, the market price has been weak at
70-80 cents a pound, but it is expected that the price will recover in
keeping with recovery of the world economy.

Taking 1981 demand as the base, and using GDP elasticity of
caopper consumption, it is estimated that the world demand will he
10,08 million tons in 1985, 10.9Y7 milliion tons in 1990, and 13.10
million tons in the year 2000.

-The supply outlook is formulated on the basis of capacity of
copper mines to produce concentrates, and capacity of refining facili-
ties. Agyregating the effects of mine closings in the United States
and Canada in 1982, as well as new and additional capacity scheduled
to be available in 1985 and 1990, and postulating a mine operation
ratio of 87%, total mine production capacity is estimated. And
further assuming that expansion plans for refineries will be imple-
mented by 1985 but thereafter no capacity would be added, the
following results were obtained.

1985 : Effective mine production capacity: 8.6 million tons
Refining capacity: 12.0 million tons

1990 : Effective mipe production capacity: 9.15 million tons
Refining capacity: 12.0 million tons

Given the projected demand for refined copper in 1985, i.e.,
10.08 million tons and the refining capacity, i.e., 12 million tons,
the demand and supply balance in 1985 will turn out to be supply
surplus., From the standpoint of input materials for refining, if
scrap is used for 15% of the input, the guantity of copper concen-—
trates reguired will be 8.57 wmillion tons. Against this, the capacity
0f the mines is 8.6 million tons, so that demand and supply will be
approximately balanced.

Regarding the demand and supply balance in 1990, while refining
capacity would be ample for the projected demand quantity of 10,97
million tons, the mine production capacity of 9.15 million tons is
insufficient to meet the demand of 9.3 million tons of copper
concentrates.

. Demand in. the year 2000 is expected to be approximately 13 mil-
lion tons, but the outlook for supply is difficult to estimate because
it is largely conditioned by the extent to which new investment is
made after 1986. -As a basic trend, however, it is judged that there
will be a shortfall of supply.



Turning to the price of copper, while it will rise as dewand’
grows in the Future, from 1986 onward, it is thought that it will rise
to the level of $1.10-<1.30 per pound (in 1981 prices) which is sup-
posed to be the breakeven price for large copper mine developement
projects now being planned.

As is shown above, in view of the supply shortfall of copper con-
centrates expected for 1986 onward, with specific regard to a mine
development project in the Carajas area, it is to be noted that first
of all it is necessary to immediately conduct a feasibility study for
stably satiéfying domestic demand in Brazil, which is depéendent at
present on imports to a considerable extent. In the medium-to-long
term, if promising deposits are discovered and confirmed after
detailed exploration in the Carajas area as well as in other promising
regions in Brazil, they could be developed so as to provide Brazil
with an export commodity.,

IV-6 Tin

World tin consumption reached a peak in 1973, 250,000 tons, and
has declined since then, to the level of 210,000 tons in 1980. The
annual rate of decline from 1970 to.1980 was 0.4%. The consumption in
developing countries and planned economy countries showed firm _
increases of 1.7% and 1.6% p.a. respectively, but consumption in the
industrial nations which account for 60% of the total world consump-
tion, declined by 1.5% p.a. during this period. This long-term
decline is partly due to the economic situation of stagnhation of the
world economy, but, more immediately, it is because of structural
factors: efforts to reduce tin requirements and progress in substi-
tuting other materials for tin. :

Tin is the only metal which for 30 years has consistently shown a
rise in real market price no matter what temporary fluctuations of
demand took place, thanks to an international agreement for adjusting
supply and demand of tin. Because of this, the differential between
the price of this metal and other metals has increased, while from the
demand side it has lost price competitiveness against similar materials,
which has in turn promoted efforts to use less tin and to substitute
other materials faor it. This has been particularly true in the case
of tinplate, which accounts for about 40% of total consumption.

Despite the decline in consumption, world production of tin-in-
concentrate during the period 1870-1980 rose, at the low rate of 0.2%
p.a., and production_of primary tin metal also increased modestly, so
that in 1980 the level of 230,000 tons was maintained., The production
level of tin-in-concentrate in Malaysia, the worlds' largest producing



country, declined, and there have heen large declines in production in
Nigeria and Zaire, but the production has risen in Thailand and
Indonesia as well as hustralia and Brazil.

Regarding the production of primary tin metal, there has been an
increase in production in Indonesia and Bolivia in keeping with the
trend of increases in processing'in countries of origin, in sharp
contrast to the reduced production in Europe which is dependent on
imports of tin-in-concentrate. This has been made manifest in a
decline in trading volume of tin-in-¢oncentrate in world markets, and
an increase in trading in tin metal.

Future demand for tin will vary greatly depending on the extent
that other materials substitute for it in major user markets such as
plating, solder and alloys, but considering the change occcurring in
the structure of demand, world consumpition is expected to be 228,000
tons in 1985, 226,000 tons in 1990 and 247,000 tons in the year 2000,
which means a high growth rate is not expected, In comparison to
this, effective production capacity in 1980 was as high as 248,000
tons, and it is believed that this could easily increase to 290,000
tons,; ‘so there is a strong likelihood that in the short term as well
ags the medium and long term there will continue to be a surplus of

supply.

pecause there is adjustment of demand and supply in accordance
with an international commodity agreement, there is a price rigidity
to resist decline and the market also has the characteristics of
getting the majority of its supply from high-cost, marginal producers,
Since the tin deposits in the region are large enough, of good grade,
and have good properties, it is possible that such tin could have cost
competitiveness in world markets.

IV-7 Pig Iron and Semi-Steel

During the past ten years world steel production, in terms of
crude steel, has increased at the anpual rate of 0.6%, from 630 mil~
lion tons in 1972 to 706.9 million tons in 1981. By region, there has
been a decline in production in the United States and Europe {(-10% for
the Furopean Community, and -7% for the United States) while produc-
tion by the newly industrialized countries, in sharp contrast, has
increased {Brazil, two fold; Republic of Korea, 18.4 times; Taiwan,
5.8 times; Mexico, 1.7 times). Further, growth in the countries with
planned economy during the same period was 1.2 times, but in recent
years it has not maintained that pace.

Regarding consumption, it is worth noting that despite the most



severe recession since the Great Depression of the 1930s, developing
countries have increased their consumption, although by a small
nargin.,

The volume of world trade was 132.3 wmillion tons in 1981 and the
export shares by countries have not shown any major change during the
period in guestion {ten Furopean Communlty countries, 46.2%, of which
24.3% is trade outside the Community; Japan's share is 21:5%).

The volume of trade during the decade grew:by about: 40% but
within that there was growth of 29 tines attalned by the Republic of
Korea, 7 times attained by Brazil, 5.5 times attained by Spain, and
3.5 times attained by Taiwan., In particular, the share in world trade
accounted for by Republic of Korea and Spain (about 4% each) has risen
even to the point that it is greater than the share of the United
States {over 2%). :

To review the effective production capacity for steel, for the
world, in terms of crude steel, it is projected that from 867 million
tons in 1980 it will increase to 1,062 million tons. in 1990. On the
other hand, apparent consumption in 1980, 1985, and 1990 is, respec-
tively, 717 million, 749 million, and 800 million tons. With regard
to utilization of capacity, in both 1985 and 1990 the rate is pro-
jected as being under B0%, at levels lower than those of 1980, so it
is not expected that there will be a shortfall in supply capacity.

In forecasting the quantity of crude steel consumption in the
year 2000, assuming that there is no appreciable change in consumption
by the industrial countries and countries with planned economy, and
that the developing countries continue to show an increase of 3.7%
p.a. through and after 1990, a projection of 900 million tons is
obtained, which would be lower than the production capacity in 1990.

In projecting consumption of pig iron, however, technical devel-
opment of direct reduction process, increased installation of electric
furnaces, and change in the trend of usage of pig iron in steelmaking
process must be taken into consideration, making estimation a diffi-
cult task. But if these factors are taken into account along with the
above projection of the volume of apparent consumption of crude steel,
it is estimated that pig iron consumption will be 561 million tons in
1885, and 591 millicn tons in 1990. Regarding the composition of that
consumption quantity, whereas industrialized countries and countries
with planned economy are expected to have the same level of consump-
tion as before, it is projected that developing countries will experi-
ence an increase of substantial proportions, to 85 wmillion tons in
198% and 109 million tons in 19%20.  Thus, it is possible to say that
if the production by blast furnace in the United States and Europe
tends to decline, and reduced production of pig iron in the USSR con-
tinues to be sluggish, even though Japan may have a surplus of supply
capacity for pig iron, there will be ample room for new entry in the
export market by developing countries.



Wwhen examination is made of the export potential of pig iron and
semisteel, there is an element of uncertainty due to a possible change
(and changeability) in the strategy regarding the sources of supply on
the part of user steel company who is a buyer of pig iron as well as
in demand and supply balance bhetween various stages of processing,
Moreover, the price. of pig iron is determined under the influence of
the price of scrap, which is a substitute for pig iron,!) and the
prices of semi-steel are calculated backwards from international
market prices of the final products. - Therefore, these uncertainties
create a problem for management and planning of a project. We may
think that the buyer of pig iron is more likely to be an open hearth
or electric furnace steel producer or a foundry than a producer of a
integrated steel mills, who would use pig iron as a buffer. TIf the
buyer is an open hearth or electric furnace steel producer, pig iron
would encounter competition with'scrap,z) and if it is a foundry the
diversification of uses is tied in with low unit volume of demand and
the resultant difficulty in planning large-scale production.. These
factors must not be overlooked when thinking about establishing a
large-scale production facility. In this sense, a small-scale char-
coal steel mill would be fitting for promotion.

1} Recently, it has become necessary to consider the comparison of
cost of sponge iron made by direct reduction.
2) Especially in the case of the United States, there are large guan-

tites of scrap available.



V. CONCLUDING REMARKS ON MINING PRODUCTS

The present international market situation of mining products
brought up in this Study, by itself, does not necessarily constitute a
definite restrictive factor for developing projects in the Great Carajas
Program area, The favorable conditions of the region should give com-
petitiveness for its production at world level.

The availability of adequate amount of hydroelectric energy at low
cost; the strategic geographical location in relation to the large _
markets (North America and BEurope); the planned establishment of regional
infrastructure; the advantages of availability of local labor; the ini-
tiative of private and government sector, are some of the factors that
should give viability to new projects for the Great Carajas Program,

Significant steps for the viability of these enterprises may result
from the continuous decrease of the production share in the mineral--
metallurgical sector, specially of developed countries as a group, due
to 1ts obsolescence or by lack of competitiveness of the products, due
to high cost of inputs. BAs a result of this situation the production of
these products of the metallurgical sector will be increasingly under-
taken by the developing countries, as also evidenced by the policy of
these countries in recent years. To the mining products mentioned in
this Study are given the followinq SPecific observations:

V-1  Aluminum

The high quality of the Brazilian bauxite (aluminum ore), the 3rd
largest world reserve, the recent entry of the country in the inter-
national market and private ventures in projects of the production of
alumina and aluminum within the framework of the Great Carajas Program
are evidence of promising potentialities for the realization of such
projects in the region.

V-2 WNickel and Ferro-Nickel

The restrained consumption of the stainless steel in Brazil and
knowledge of producticon technology using charcoal should be important
factors to sustain projects aiming at an eventual regular share of
foreign markets.



V-3 Manganese and Ferro-~Manganese

The existence of a positive policy by the Brazilian Government
for encouraging projects in the area of the Great Carajas Program
related to the production of ferro-alloys, should induce initiatives
for the production of these products. The exploitation of the manga -
nese ore, together with the domestic technology in the manufacturing
equipments and the use of charcoal as reductant will bring comparative
advantages to the investors in the sector.

V-4 Copper

The country's deficit of copper and copper concentrate justifies
the priority for the strengthening of exploration and exploitation in
the area of the Great Carajas.

V-5 Tin

The cassiterite mines of high grade ores and low cost of produc-
tion give the region an advantageous situation for the metal produc-
tion and export.

I

V-6 Pig Iron

Brazil is a traditional producer and exporter of pig iron using
charcoal blast furnace based on national know-how {technology). The
exploitation of the iron ore of high quality found in Carajas should
be a factor for promoting regional industrialization extending to the
steel industry, inducing investments in the region particularly aiming
at the export market.



Appendix MAJOR CHARACTERISTICS OF PRIMARY COMMODITY TRADE

1. Behaviors of Primary Commodity Markets

This appendix overviews major behavioral characteristics of com-
modity markets from the issue-oriented point of view and thereby
provides a common ground for more detailed discussions and analyses by
commodity in other Chapters.

The term "primary cdmmodities"'signifies all those goods that are
naturally produced or depend largely on natural conditions for produc-
tion, and it would éxclude, if taken literally, products which are proc-
essed in any way in factories. However, the practical classification
enploys a somewhat broader definition.

One of the central issues in the commodity trade has generally been
related to the export performance of developing countries. As seen in
Table A-1, primary commodities account for a considerable part of the
total éxports by the developing world, although their share has been
declining in the last two decades mostly due to the expansion of petro-
leum export. When the composition of exporting counties in the world
commodity markets is examined, however, developing countries are found
to be not necessarily major suppliers. Table A-2 shows the world total
exports of major commodities {1977-79 average) and the percentage con-
tribution by developing countries. The shares of the developing world
vary from over 90% for banana, copra and natural rubber to less than 20%
for maize.

Table A-3 shows the total world exports in 1979 and 1980 of those
commodities in the present Study which have SITC five-digit listings in
the UN Yearbook of International Trade Statistics. The export values
vary greatly from US$13.5 billion of copper ingots, 0US$12.7 billion of
aluminum and 058$10.9 billion of maize down to US30.2 billion of cotton
seed oil. Given the total world exports of 0S551,998 billion in 1980,
the export of copper ingots, the largest among the commodities in the
table, accounts for a mere 0.68%.

As discussed in the summary and conclusion of agricultural products
of this wvolume, commodities vary considerably in the maturity of their
marketabilities and in their freight-payable capacities. Because there
is no established indicator to measure the maturity of the respective
commodities' marketabilities, the degree of maturity must be distin-
guished by informed judgement over varicus factors. The presence of a
specialized market, such as the London Metal Exchange (LME) for copper
and other metals and the Chicago Board of Trade for cereals, might be
understood, above all, as an indicator of the advanced state of maturity.
The avajlability of market quotations, or the easy access to price



Table A-1

Composition of Exports by Beveloping Countries

{1960, 1970 ahd 1979)
(US$1,000 million; %&))
1960 1870 1979
Primary commodi tiesP) 18,3 29,3 105.3
’ {(62.3) (46,7} (22.9)
Petroleumt) 7.7 18,2 237.4
{25.7) (29.0) {51.5)
Manufacturesd) 3.5 13.9 113.6
(11.7) (22.2) (24,6)
Otherse) 0.1 1.3 4.6
(0.3} {2.1) (1.0)
Total exports 30.0 62.7 460,9
(100.0) {100.0) {100.0)
Total exports except petroleum 22,3 44.5 223.5
’ - 'tl
?ercentage of prlma;y conmodities (82.1) (65.8) (47.1)
in total exports except petroleum
a) Figures in parentheses are percentages in total exports,
b) sSITC 0, 1, 2, 4, 68,
c) SITC 3.
d) SITC 5, 6, 7, 8 {except 68).
e) SITC 9.
Source: World Bank, Commodity Trade and Price Trends, 1981, Table 1,




Table A~2  Contribution of Developing Countries
in World Commodity Trade

(197779 average)

Commodity (SITC)

Total World

Exports
(USS million)

Contribution by
Developing
Countries (%)

Maize (D44)

Sugar (061.1 + 061.2)
Banana {(057.3)

Copra (223.1)

Coconut oil (424.3)
Palm oil (424,2)
Cotton (263,1)
Natural rubber {(232)
Timber (245 + 246 + 247 + 248)
Bauxite -{287,31)
Copper (287.1 + 682.1)
Tin {287.6 + 687.1)
Iron ores (281)

Manganese ores (287.7)

8,109.5
7,775.8
1,056.5
258.1
833.2
1,258.8
6,289.5
3,234.1
15,514,8
714.7
7,255.5
2,407.1
5,651.6

426.0

15,0
37.9
92.5
95.0
85.5
81;7
47.8
98.3
27.3
86.{
62.8
84.2
42.3

75.9

Source: World Bank, Commodity Trade and Price Trends, 1981, Table 9, 10.




Table A-3

Total World Exports of Commodities under Study

{0835 million)

Commodities

SITC Codes 1979 1980
Soybeans 222.2 6,868 7,054
Soybean oill 423.2 2,010 1,518
Palm oil 424,2 1,135 1,109
Palm kernel oil 424 .4 298 n.,a.
Ground nuts 222.1 514 410
Ground nut oil 423.4 459 Nn.a.
Cotton seeds 222.3 n.a. n.a.
Cotton seed oil 423.3 234 228
Sunflower 222.4 517 563
Sunflower coil 423.6 334 336
Maize 044 9,735 10,857
Coconut 057.71 Nn,a. Nia.
Copra 2231 282 N.a.
Coconut oil 424.3 1,080 n.a.
Natural rubber 232 5,077 N.a.
Pepper 075.1 N.a. N.a.
Brazil nuts 057.72 n.a. N.d,
Cotton lint 263 5,586 5,726
Timber {(unprocessed) 247 6,301 6,042
Beef 01t1.1 3,452 4,125
Cashew nuts 057.73 Ned. 62
Pineapple juice 058.54 N.a. n.a.
Bauxite 287.31 1,079*% 1,314*
Alumina 287.32 1,998% 2,529%
Aluminum h84 9,803 12,742
Nickel ore 287.2 794 1,207
Nickel 683 1,874 2,433
Manganese ore 287.7 499 N.&.
Tin ore 287.6 Ncd. Nn.a.
Tin 687 2,637 N.a.,
Copper 682 11,157 13,502
Copper ore 287.1 1,960 n.a.
Pig iron 671 4,426 4,285
Steel blooms, hillets and slabs 672.5 2,206 2,357

* Figures indicate total world imports.

Source: UN, Yearbook of International Trade Statistics 1980, vol.2,
FAO, Trade Yearbook.




series data, in other words, can be used as practical criterion to dis-
tinguish commodity markets by their maturity. Price series on primary
commodities are available in the World Bank's annual issues of
Commodity Trade and Price Prends or in IMF International Financial

Statistics, among others. Of the forty-one commodities examined in the
present Study, all of the thirteen mining products have some form of
price listing in these publications. However, they have ne price gquota-
tion on such commodities as babassu, cassava, guarana, Brazil nuts,
charcoal, cashew huts, papaya, melon and pineapple., From this somewhat
simplistic criterion of the availability of price data alone, it is
possible to glean a considerable diversity among the internationally
traded primary commodities. It is difficult, it goes without saying, to
devise effective policy measures for commodities whose marketabilities
are less than mature.

It is difficult, on the other hand, to make guantitative analysis
of the respective commodities concerning their freight-payable capaci-
ties. The freight factor {the ratic of transpertation fare to unit
price) is a useful indicator but its availability is so far extremely
limited. According to the 1974 figures for selected commodities
imported in the United States, the freight factor was calculated to be
27.2% for fresh fruits, 14.7% for groundnuts, 6.2% for copra, 2.7% for
coconut o0il, 4.9% for palm kernel oil, 9.9% for natural rubber, 17.2%
for plywood, 4.3% for raw cotton, 27.7% for iron ore, 7.9% for pig iron,
2.0% for copper ingots, 32.6% for bauxite, 10.6% for alumina, and 2.7%
for aluminum inqots.1} As expected, the freight factor is higher for
fruits and metallic ores.

2., Basic Characteristics of Commodity Trade

This section mainly discusses the instability of commodity exports
and the secular trend in the terms of trade.

2-1 Instability of Commodity Exports

The instability of commodity exports or commodity markets is
mainly observed in price fluctuations. Fig., A-1 compares unit price
indexes of manufactures 2) calculated by the World Bank and those of
copper and palm oil published by IMF during the periecd of 1955 - 1981,
It is evident that price fluctuations are much larger for copper and
palm oil than for manufactures.

1) A.J. Yeats, "Do International Transport Costs Increase with
Fabrication?", Oxford Economic Papers, Vol. 29, No. 3, Nov. 1977,
pp. 462~464.

2) Average export price index of SITC 5-8.




Pig. A-1 Comparison of Price Fluctuations (1975=100)

1) pdern),

150
i
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1955 1960 198% 1970 1575 1966 (Year)

World Bank, Commodity Trade and Price Trends, 1981.
IMF, International Financial Statistics Yearboock, 1982,

Sources:

The same situvation is found between the average price idexes of
the entire primary commodities and those of the manufactures. The
major reason for this widening gap is that the price elasticity of
demand and supply of primary commodities is smaller in absolute terms
compared to that of manufactures. In fact, the element of speculation
in trade is stronger for primary commodities, as typically observed in
the copper market, and this leads to greater shifts in the demand
curve than is the case with manufactured trade. BAs will be mentioned
later, most of the international policy measures in operation have
been aimed to reduce the price fluctuations as far as possible.

In addition to price fluctuations, it must be noted that bilat-
eral commodity trade is often subject to wide fluctuations of traded
volume and frequent changes of export destination. The export of
maize from Argentina to the USSR, for instance, began from 22,000 tons
in 1965 and climbed to 190,000 tons in 1969, only to plummet to nil



next year. The export volume rebounded to 230,000 tons in 1971, again
tumbled to 18,000 tons in 1972 and soared next year to 1,74 million.
The same applies to wheat. The United States export of wheat to the
USSR, for instance, stayed virtually nil for several years after 1.7
million tons in 1964, and suddenly rose to 2.7 million in 1972 and 8.7
million in 1973 but dropped to 1 million next year. Behaviors of com-
modity markets are affected by the great variation between regions and
countries of resource endowments and natural conditions. Bad weather
in one country or region could, for instance, adversely affect inter-
national trade of agricultural commodities, among others. Commodity
markets are not simply governed by market signals like price competi-
tiveness, but more susceptible to exogenous factors than manufactured
trade,

Such vulnerabilities should be borne in mind whenever the export
possibilities of primary commodities are being examined.

2-2 Secular Trend in Terms of Trade

That primary commedities' terms of trade deteriorate as a long-
term trend vis-a-vis manufactures is well kXnown as so-called Prebisch
~ Singer Thesis. The thesis is an empirical law- and therefore does
not apply to all the commodities. However, the case of natural rubber,
as shown in Fig. A-2, clearly indicates the worsening terms of trade
{price index of natural rubber divided by unit price index of manufac-
tures shown in Fig. A-1), Among the forty-one commodities examined in
the present Study, copper, mangahese, banana, maize, coconut cil and
palm oil show deteriorating terms of trade, as defined above, similar
to natural rubber, On the contrary, the terms of trade has been
improving for such commodities as tin and bauxite as shown in Fig.
A-3. The rest of the commodities do not show any discernible trend.

Together with the commodity terms of trade discussed above, it is
necessary to examine the trend in income terms of trade (commodity
terms of trade multiplied by the increase rate of export volume) and
thereby to analyze the changes in the purchasing power of export ear-
nings. Because of the generally lower income elasticity of demand for
primary commodities compared with manufactures, countries which depend
largely on primary commodities for export earnings are on the whole
worse off than those which mostly export manufactures, even though the
commodity terms of trade is not deteriorating.
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3.

Major Policy Measures 1)

3~1 International Commodity Agreements

Major price stabilizing policy measures adopted in the existing
international commodity agreements comprise (i) multilateral long-term
contract, {(ii) export quota agreement and (iii) buffer stock,

The multilateral long-terim contract, as in the International
Wheat Agreement,.stipulates beforehand the upper and lower limit of
expoft price_for_a given commodity and the guaranteed volume of trade.
When the market price rises above the upper limit, the exporting
country is required to sell the guaranteed volume at the ceiling price
to its partner of the contract, whereas the importing country must buy
the guaranteed volume at the floor price, when the actual price goes
down below the lower limit. As long as actual price changes stay
within the upper and lower limit of the price band, the stipulated
market intervention is not activated,

The export quota agreement aims at price stabilization by adjust-
ing the export volume among the producing member countries in accord-
ance with changes in world demand., %The guota is usually determined by
the respective countries' previous market shares.

The operation of buffer stock is to stabilize price within a
stipulated range by purchasing from the open market when the actual
price falls below the floor price and by selling the stock when the
market price goes up above the ceiling price. A notable example of
the buffer stock operation is the International Tin Agreement,

3-2 Compensatory Financing Schemes

Compensatory financing schemes come into effect when earnings
from commodity exports of a given country fall below the base amount
determined on the basis of the country's Past performance, and compen-
sate a certain stipulated percentage of the shortfall in earnings.
Most notable examples are Compensatory Pinancing Facility of IMF and
Stabex (Stabilization of Export Earnings) agreed at Lomé Convention.
The characteristic of such schemes as distinct from commodity agree-
ments is that they offer ex post compensation rather than direct
market intervention and so have the merit of not disturbing the market
mechanism.

1) Bilateral long-term trade agreements are just as important,
although they are not discussed in this section.



3-3 Integrated Program for Commodities

This program was first proposed in 1974 by G. Corea, the
Secretary General of UNCTAD. It originally consisted of five policy
measures; namely, (i) international buffer stocks for the bulk of pri-
mary commodities {chiefly ten major commodities, or so-called core
ten),1i (ii) a Common Fund to finance the international stocking
operations'and other policy measures, {(iii) multinational comwitments
that cover the operation of internatinal commodity stocks and the com-

. pensatory financing of export fluctuation in commodity trade, (iv)}
improvement of compensatory financing schemes and {(v) expansion of
processing and diversification of raw wmaterials. The gist of the
program was the multi-commodity buffer stocks to be financed by the
Common Ffund, as it was presumed that the joint operation of multi-
commondity buffer stocks would cancel out the price fluctuations of
individual commodities and therefore would economize the financing by
the PFund.

The amount of the Common Fund was initially stiPulatéd to be more
than UsS$ 10,000 million bhut later reduced to US$ 6,000 million. At
the negotiating table on the Common Fund held in May 1979, it was
agreed to set up the firgt window of US$ 400 million and the second
window of US$ 350 miilion, or a total of only USS 750 million for the
Fund. The first window is the facility to finance the operation of
buffer stocks and the second is the account to promote R&D and market
development among others. Although the Common Fund was drastically
scaled down since its conception, it has not yet been put into effect,

4. Policy Options for Commodity Trade

It is crucial in the long run to devise effective policy measures
for counteracting valnerabilities of commodity markets. A variety of
attempts have been made so far through multinational forums, as men-
tioned already, and through bilateral negotiations as well, Some of the
bilateral longterm trade agreements have proved to be reasonably effec-
tive in reducing the instability of commodity trade.

The buffer stock operation included in the International Tin Agree-
ment is, as already explained, to reduce the price swings by setting the
upper and the lower limit of the price band for the commodity. The
exact level of the price band has been, however, adjusted regularly, as
seen in Fig. D-2 in the chapter of tin. In effect, the buffer stock
operation has been functioning as a device not only to reduce price
swings but to raise the price level itself.

1} Core ten comprises cocoa, coffee, tea, sugar, cotton, natural rubber,
jute, coarse fibers, copper and tin.



The effectiveness of the Agreement is evident in the improving

terms of trade for tin, ‘as already shown in Fig. A-3. As long as othey

conditions remain constant, the improvement in commodity terms of trade

is beneficial to the producing countries, but in the long run, the price
mechanism will function to enable the subsitution with another metal.

The
the
one
and

same applies to bauxite. In this sense, it is important to evaluate
relative long-term advantages of terms of trade improvements, on the
hand, and the declines of demand due to substitution, on the other,
thereby to judge a better policy option.

Commodity exporting countries will have to make policy decisions

from the long-term perspective, by carefully evaluating the structures
and behaviors of particular commedity markets they are interested in,
and the trend and composition of the importing countries,
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