THE ROLE OF FOREIGN
DIRECT INVESTMENT IN
BRAZILIAN MINING

Flavio E. Novaes Hegenberg

MCT CETEM

Missio
INSTITUCIONAL

Prameover o
desenvalvimento
tecnologico
criando solucoes
campativeis cam
O Uso
sustentavel dos
recurses nao
renovivels g
coma
presemnvacao do
meio ambiante,
contribuinda
para o ber
estar social e o
fortalacimento
ecandmico do
pais.

Crindo em abril de 1978, e atualmente vinculado ao
Ministério da Ciéncia e Tecnologio, o CETEM & um centro
de pesquisas direcionado ao desenvolvimento, 4
adaptacdo e a difusdo de tecnelogias nas dreas minero-
metalirgica, de materigis e de meio ambiente.
Localizado no compus da UFRY, Ilha de Fundao, na
cidade do Rio de Janeiro, ocupa 20.000 m? de érea
construida, Incluindo 15 laboratérios, 3 usinas pilofo,
biblioteca especializada e outras facllidades,

Durante seus 22 anos de atividodes, o CETEM
desenvolveu mais de 700 projetos tecnolbgicos e
prestou servigos para mais de 180 empresas atuantes
nos setores minero-metaldrgico, guimico e de materlais.

l G?HEIIH? n
FEDERA ISBN 85-7227-130-9




ISSN -0103-6318

46

documentos

PRESIDENTE DA REPUBLICA; Fermando Henrique Cardoso
VICE-PRESIDENTE DA REPUBLIGA: Marea Antonio Maciol

: . ” OF FOREIGH
MINISTRO DA CIENCIA E TECNOLOG1A: Ronaldo Mata Sardenberg ;EEE g?lf:vasmmr I
SECRETARID EXECUTIVO: Carios Amétice Pachata BARZLIAN MINING
SECRETARIC DE COORDENACAD DAS UNIDADES DE PESGLISA,

Jozo Evangelista Steinar L ——

MET CETEM
CETEM - CEMNTRO DE TECNOLOGIA MINERAL
DIRETOR: Fernando 4, Freitas Lins Flavio E. Novaes Hegenberg
COORD. DE PROJETOS ESPECIAIS (CPE): Juliano Peres Barbosa Geologist, B.Sc. State University of Rio de .J'a."rerrc:: M.“ii{ S}:{ﬁ
: > ; ;  Politics of iir

COORD. DE TRATAMENTO DE MINERIOS (CTM): Ado Banvinda da Lus University of Campinas, ME”?"QGmE o ang a J aif

Resources. Hesearcher in Business Studies, Leeds Universily
COORD. DE METALURGIA EXTRATIVA (CME): Fonaldo Liiz © dos Santos i Business Schoaol, England.

COORD. DE QUIMICA ANALITICA (COA): Maria Alice . de Goes
COORD, DE ESTUDOS £ DESENVOL VIMENTD {CES) Carlos César Peiler
COORD. DE ADMINISTRACAQ (CAD): Gosme Regly

MCT - Ministéric da Cignca @ Teoncloga
CETEM - Centr e Tecooiogia Mivgeal

2000




6. CONCLUDING REMARKS Sunm e e e e e R
7. BRIEF 'HISTORY OF MINING' .
BIBLIOGRAPHY

............................
.........................................................

GLOSSARY OF TERAMS AND EXPRESSIONS .....................
ACKNOWLEDGEMENTS

....................................................................

RESUMO

Este lrabalho frata de algumas das principais questdes
relativas ao papel que o investimento estrangeiro direto
desempenhou na mmeracdo brasifeira nos dlfimes 20 anos. O
lexto sugere que a Iinveshgacdo das caraclensticas e
teterminantes  dos  investimentos estrangeiros no  Brasil,
juntamente com um maior conhecimenio da polltica nacional
volfaga para o sefor mineral, repreésenta um dos principais
caminhos na direcado de um maior entendimento das
potencialidades do setor, Conclul também que a adocdo de
praticas de desenvolvimento sustentavel e a promogio de
inovacoes lecnoldgicas nacipnals possam ewvitar o antigo
‘modelo de enclave® de desenvolvimentio mineral.

Palavras-Chave: Industriz  Minaral, Brasil, inveshmenio
Estrangairo Direto, Desenvolvimento Sustentavel, Goografia Industrial,

ABSTRACT

This book tackles some of the mam issues concerning the
role of foreign direct investment in Brazilian mining during the
past two decades. It suggests, among other things, that
compefition from other counines & reducing Brazikian
attractiveness as an investment location. The investigation of
the characteristics and deferminants of foreign investrent in
Brazil, together with greater knowledge of the framework for
miring laid down by the governmen!, represenis the main line of
action in arder (o enhance Brazilian mining seclor atfraclivingss.
n the conclusion it is suggested that one interesting way to
altract more investmant into doméastic mining s to camaly with
Susizinable Developmen! praciices and promote industrial
upgrading logether with greater and more positive social
impacts, avoiding the old-fashioned “enclave model™ of mining
developmernt,

Keywords: Mining Industry, Brazil, Foreign Direct Investment,
Sustainable Development, Intemational Business, Dewvelopment
Studies, Industrial Geagraphy,
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must be viewed as one type (among numerous others) of
forgign inwvestment. This s clear when undertaking studies
regarding the consequences of privatisation (which is not the
scope of this paper); the diversity of the foreign investment
phenomena (and its typologies) will be better clarified in the
remaining sections of this text when the importance of New
Forms of Investment (NFI), of lpans, of finance for the
importation of equipment (or other needed products,
technologies, services or resources), will be considered.

This text attempts lo investigate some of the charactenistics
and determinants of foreign investment in Brazillan mining over
the period between 1978 untii 1998, Although the country’s
mining industry is an old and established economic activity,
Brazil is not described as being a ‘mining economy’’. Brazil is
usually described as being an ‘industrial economy’. However, it
is recognised that a large part of its indusiry is based on the
exploitation of natural resources. Of the natural resources,
agribusiness is the most important in terms of its economic
presence, but mining and its related activibes [(such as
metallurgy and heavy-metallurgy, chemicals and
petrochemicals) are also arguably very important for the
national economy.

Brazil has traditionally ranked high in FDI flows into
developing countrigs, for example: Sthin 1894 (USS 3 billion),
4th In 1985 (US$ 4.8 bi), 2nd in 1896 (USS 9.5 bi), In 1996 the
Brazilian economy absorbed around 2.7% of total world direct
investment, This corresponds to around hall its share in total
world direct invastment flows observed in the early 1970 but
around three times as much as its participation in the late 1980s
{see Table 1), However, our main concern in this text is to know
the importance of FDI in mining and to answer basic questions

' Auty (1985: 183, 184) wiites that “The mineral sconomies ara defined by
Mankani (1979) as those developing countries which genarate at least 40 per
cant of their export and 10 per cent of their GDP from minerals”, This author
alsa indicates that there are two main types of mineral economies, Le., the “oil
exportars” (&.9. Ecuador and Venozuala), and the “ore axporters” {e.g. Bolmwa,
Chile and Peru).

Série Estudos e Documentos, Rio de Janeiro, n46, 2000,
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such as: "No increased FIO iows have a positive impact on the
sector's trade and technological perdformance?” and "Is there a
renewed wave of FDI for mining in Brazil in the 1890s7"

To link Bsues of foreign investment and mining in Brazl we
have 10 consider the following range of inter-related ssues: (&)
the general role of FDI in Less Developed Countries-LDCs, (b}
the general rala of FDI in mining, (¢) the impacts that FOI has
generaled over trade, and (d) the impacts of FDI over
technology. The discussion of thesea issues will then allow us to
lorm specific hypotheses 1o be examined.

Table 1 - Total World FOI and Brazil's Share, 1970-1936

Period BrazilTotal World FDI Total World FDI
(%) (USS bilion)
1970 - 1975 500 19.85
1976 - 1980 8.29 4326
1981 - 1985 438 4798
1986 - 1880 1.20 163.66
1991 - 1995 1.32 245.70
1996 272 346.80

Sourco, UNCTAD, World Investment Rapor [LISS 15885 constant values]

Serte Esnindos ¢ Dacameniox, Rio de Juneins, ndf, N0
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The discussions on foreign investment in Brazil takes us 1o
consider some related issues such as ‘portlolio Investment,
This is relevant in order 10 try to understand some of the most
imparant characteristics of foreign investment in Brazil, This 1s
also pariculary relevant for discussions concentrating on the
penod since the beginning of the 1990s when it is noticed a
situation of “increasing portlolio diversification by loreign firms
and nstitutional investors” (Baumann, 1998: 2}, With regards to
Portfolio  Investment Flows-PIF, “the opening up of the
[Brazilian] economy to infernational capital fiows had a tuming-
point in 1991 [as the result of the policy changes of 1931]
represented basically by Annex IV 1o Resolution 1289/87 which
allowed foreign investors to operate in domestc stock
exchanges, coupled 10 larger facilities 1o attract foreign
resources wvia bonuses, notes and other means® " {Baumann
op cil, p. 7).

Tables 3. 4, 5 and 6 provides evidence of how much change
the main sectars of the Brazilian economy underweant dunng the
1990s, and the extent with which they are controlled by national
private capital, foreign capital, and Brazhian State capital -
which provice data for discussions concerning where
intemational capital is being Invested (assets), and the
proporion of these investments as compared to local capital
iprivate angd State), i.e. the "trl-pé"5 by sector in Brazil. In some
sectors - such as transport equipment and auto-industry, metal
products, machinery and slectrical and electronic goods,
Information Technalogy (IT), pharmacedticals - (MNEs), play a
leading role, detarmining most of the value-added and taking
the degisions regarding investment; whereas in anather group
ol sectars - such as food and beverages and commodities -

Swacen), CASE and CATERAPILLAR (from USA) LIEBHEHH and SIEMENS
{from Germary}

! Thie first bong issuance's were made by lge Steto-owned lnms, such as
PETROBHAS, CVRD and BNDES, In 1691 they correspanded ta 56% of lotal
igsuance's authodsed by the Contral Sank, By 1993 that share had already
been reduced to 19%

* For infarmation on the “tr-pd” o tha *tipla alliance” ses Evans {1979, 1982,
1983, 1985).

Sérnie Estiidas ¢ Dociaenias. Rio de Janetra, w40, 2040
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MMNES play a supporting rele, olten aperating in association with
lozal firms, One impodant feature tor understanding business
arrangements in Brazil is (o comemplate how the econemy is
controlled by 2ach of the members of the "tri-pe’.

Table 3 - The “triplet” by sector in Brazil, 1993 (7}

| SECTORS | Natonal | Foexn | Siae
National Predominance
] Aoro-inciustry (insluding snimal ralsegs 100 D [
2 | Commerce, ritsiber (= “vanisia’) 120 o L]
3 Budding mivd crivd comeinsclion 120 L] D
4 Heavy buigeng Moonsbrocho peseda’) 120 L] D
5 Voincia dsinDubon 130 (1] o
- 2ANGE manylpchunng (Teoniecodes’s ad -] i}
¢ | Hoavy-metplurgy | sadomagia’) Al ] 0
g Feriksers 91 L 0
3 Wood and hurmsiun o0 10 0
12 Tt e (1] mw L]
11 | Commincd, wiokimolo (=" atatadala”) B 15 0
12 | Puper and celiulosa 81 1% o
13 | Supgmidikats [-] 2% o
1< | Fatoks Td 6 1]
15 | Transpon sarvicos 73 1 26
I8 | Elciro-alacitonics &7 a3 ]
17 | Mon-mataliic minarais o7 3 0
18 | Food e 37 0
18 | Transport muberials 40 44 7
20 | Melalurgy = N ag 44 7
Foreign Prademinance

1 Auloemndustry & ports B a4 1]
2 | Hygiene, somlary ang cleanng products F¢] a0 0
3 Fharmacoutnols 23 T 0
El LT (inharmatica®) 32 a7 1
& | Flaghes and rubborg a1 it 0
B | Hoverage and lobacee 45 55 a
4 Machinas and aouipenemis 44 bl Q
B N elistribaaticar 23 a5 az
Siate Fradamirance )

1 Pubiliz services and wtilibiog K] ] 130
2 | Chamcils and palrochencs 29 11 B4
3| Mgy 41 & &3

Source. Exame ("Mallores o Maloras™), August 1984 45,

"), The paricipation (%] of state-owned erarprises (or the State), lereign, and
nationgl privals capdsl o the man seciors of the Braziian oconomy;
consigenng e salss of tha 20 largest corporations in each of the 371 listed
SRCI0NSE,

Séete Evimos e Docwmienros. Reo de Jonerrn, 46, 20060
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important sectors that until recently were stale owned - mining
and telecommunicalions. The state foday holds significant
stakes only in two areas, public services and chemicals &
petrochamicals, and some relevant stakes in two other sectors:
computar technologies (Information Technology-1T) and fareign
commerce,

Table 6 - The “triplet” by sector in Brazil, 1997-1988 (*)

SECTORS Mational Foreign State
1987 | 1998 | 1987 ; 1988 | 1997 © 1898
Malignal Prodominance
1 | Builkng ans civil o7 ;o0 3:4 0:0
Grnsletion
2 | Transpor services gg 8B lg s 45 .E:. - g
3 . 85 =¥ i
- mdln:um B7 ; B4 13 ;18 g.0
5| Miming 84 ; A3 12,5 15 308
6 | Paper and celulasa g2 ;. B2 18 ; 18 b
T | Serncos 0: 78 D:9 g:13
B | Matalurgy [1] e T Mo 28 0D
& | Construction milenal 7l ;88 20 @ 34 Qi
10 | Commarnce retader ;B2 253 1533
S i 2] A7 48 84 : 35 18 018
11 | Commorce, whalesals | T 5 : B
Foreign Predominance
1 | Autorindustoy and pans 5ing #5 ;93 0O
2 Hygoers, cleaning and i SLAE & B7 .89 a.0
SANREry
3 | Elocto-glactroncs 52 . 21 48 [ T 0:0D
4 | Telempmunizalions 2 1R4 0 T8 a5 - 1
5 | Phammaceutcals bl - by R -] 0.
6 | Mechanical sector 85 ;27 45 ; 73 0:0
T | T. & compulars b 81 . 67 2.4
{inormatica™)
& | Piashcs and rubbor a8 ;. 37 62 : 863 0:0
4 | Food 43 | 34 5T . 56 0:0
= State Predominance
b1 Pubkr gorvices 1o T .14 B3 . 65
# | Chemicalz and 2 ;20 22 2% 58 55
petrochemicals

Source: Exgme ("Melhores e Marmores™), June 1999 11

{*} Paticipaticn (in %) of the sales cf the state, loreign and private national
erierprises in the lotal sales of he largast enlerprsas whithin each of the
lated saclors.

[1); Includes melalurgy ard heavy-metastiorgy, (2] Includes wholesale
{"atacadista’ and foregn commorce.

Sévie Extidox e Documentos, e de Janeleo, a6, 20060,
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The imporiance of foreign participation is greater loday in
Brazil in a range of seclors. “Since 1995 it was noticed a growth
in the participation of foreign entarprises and foreign players in
the list of 550 largest companies registered in Brazil (including
private and state companies): from 170 foreign companies in
1997 growing to 209 in 1898. Foreign participation today
represents 42% of the largest companies in Braazl, the greatest
participation level in all of the 26 years of “Methores & Maiores"
(Exame] records. To this numeric participation growth
corresponds an even maore impressive growth of the parcel in
total sales of the largest 550 registered enterprises - foreign
enterprises were respansible for 43.5% of sales in 1998, going

beyond the 1875 historic record of 41.8%" (Exame, June 1999,
p. 13-4),

The sectors with large {dominant) stakes under toreign
control today in Brazil are aute-industry, hygiene (and cleaning
and cosmetics), pharmaceutical, informalion technology,
plastics and rubbers, foad, and very importantly in recent years,
electro-electronics,  telecommunications, and  mechanical
indusiries. These last three sectors are probably going to
influence very decisively the growth of foreign participation in
other sectars with (still) minority forelgn control such as
metallurgy, commerce, lexiles, beverages, buikding &
construction materials, chemicals, and also mining. For a better
understanding of future scenarios for foreign participation in the
Brazilian market a comprehension of how and why foreign
investment takes place is needed.

Congiderations of how and why external investment
happens, and one of its main agents - the multinationals® - must
now be cited. Schoenberger (1989: 91) writes; “The study of
mullinational corporations came of age during the period of US
dominance of an expanding global economy. In this context,
explanations of the determinants of foreign direct investment -

In tes wod we will use the lerms Multinationzl Enferprises (MMNEs),
Mullinational Corparations (MMCs) and Transnational Corporations [TNCs)
intarchangeatily, with the same meaning,

Sevre fotwdos ¢ Docaminitos; Rio de Janetic, w46, 2000
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why lirms invest abroad - focused 10 a great extent on guestions
of market power. Firms moved abroad to exploit {or defend)
their oligopolistic or ‘ownership' advantages in foreign markets,
including proprietary technology, gréater resources and product
difterentiation (Caves, 1971, 1974, 1982; Dunning, 1871, 1874,
1981; Hymer, 1976: Kindleberger, 1970; Kindieberger and
Audretsch, 1983; Vemon, 1866, 1874). Allernatively. it was
argued thal firms invest abroad lo maximuse efficiency by
internalising trade within the firms (Buckley and Casson. 1976:
Teece, 1981). Both lines of analysis implicitly suggest that direct
investment will be oriented prncipally 10 major market areas,
hence, in all ikelihood, other developed countries”.

Dunning (1993: 54-7) descnbes some of the reasons
promping firms to undertake FDI, and distinguishes between
four main types of production financed by such investment
activities. 1.e. (a) nalural resource seakers, (b} markat seekers,
(c) sfficiency seekers, and (d) stratlegic asset or capabilily
segkers. This same author (op ocil. p. 142) also hsis other
refated motives for FDI, and they are: for growth of markets; for
the pratection of a global competitive position (in the case of
FDI in cligopolistic sectors); because of the availatility of
indigencus resources and capabilities: tor the avoidance of
cross-border transportation and other transler costs; to sustain
or advance a firm's competitive position; for the acquisition of
technalogy and markets: and also, as ane of the steps towards
globalisation of business,

The development modal used by Brazll In previous years,
mainly since 1980-1981, has been one which is trying to
promote greater international exposure and one where apening
the econamy had been one of the main priorties. However, this
Iz now showing serious structural imitations. The overall growth
ol the national economy has recently shown signs of decline
(with the R$ crisis of 1988-89) as the exposure to internationai
markels has steadily grown, and that private investment did not
{al l=ast yel) bring all the benefits that were expected and
predicted by most of those favourable to liberalisation and more
liberal policies. Prvate investment 1s showing signs of

Serve Exnicdess ¢ Dowanssenitens. Kive dfe Joreeirm, n.d8, 20600
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weakness and this s reflected In national and international
pourses [with stock exchange fluctuations and  instability).
Greater understanding of ‘how' and ‘why' external investment
take place will provide the basis for furthering our discussions.

The idea of the “triad” composed of the USA, the European
Union, and Japan as the main markets for business actvities
and which inviest and absorb the graater portion of international
forsign investment 5 now more evident. Although this is really
what happens - most investment in the world is onginated and
directed to the members of the triad” or to ‘First World' countries
- lhere is still some space for “emerging economies” to obtain a
share of this available external capital. In Latin Amenca,
countnes such as Argentina, Brazil and Mexico were relatively
important i absorbing foreign investment, particularly dunng
the last decade or so. In the specific case of Brazil it may be
argued hat the interests of external capital was directed
according to the two main reasons already described above: (a)
to exploit and/or defend ohgopolistic or ownership advantages
{including proprietary technology and its retated matters such as
brand name, use ol equipment, etc), and (b) to maximise
atticiency by internalising trade within the firm.

The general rale of FDI in LDCs is to promaote and/for own or
control produstive ventures in LDCs (wa MNEs operations and
business links) that will bring economic rewards for the
investars, e by unlocking opportunities in the international and
domestic markets (export-impon’). As a consequence of this,
business links between LDCs and the international economy
are promoted (e.9. via access to capital resources and
international capital movernents). FDI will be placed in LDCs if
there is some type of advantage to be exploited in these
countries. For example, If there are (a) country-specific or
locational advantages (e.g such as Iron-ore in Brazil}, (b)

"N, 1992 describes the dominant position of the developed countnes as both
sources ol and recipients of, FOI [and the special position of the Triad), See
also K. Chmae, 1985.

* Trage cnamcionstics wil atfect balance of payment Issues

Séree Estieddors ¢ Docamenios, Rio de Janetro, & 46, 2000
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industry- or market-specific advantages (e.g. the imporiance ol
the Braziian metallurgical industry for Mercesur and South
Amencan broader industrial development), () firm-spacific or
technological advantages (e.g. as in the apphcation of
technology that Is well developed by some MNE but Is not
produced by indigenous firms within the host-country domestic
market'"}.

The effects that FDI exed over LDCs trade patterms
{exports-imports) are diverse and include impacts over their
own capacity to create or fake advantage of market
opportunities in the domestic (host country) productive sector
Extractive or industrial activities will progress (or not) depending
on their comparative advantages in relation to prices, the labour
market and aiso lheir supply-capacities and transpont &
distribution  capabilities. Trade opporunities are intimately
dependant on technology, The questions of “What are the major
impacts that FD| has generated over trade?” and “What are the
impacts thal FDI has generated over technology?” are parl of
this discussion of the relationship between trade, FDI and
technology (section 3 will extend a litle more on these (ssues
sa that the influence and importance of FOI in Brazil is better
understond),

How are economic activites arranged in Brazil and who is in
control? There is a clear integration of some local industries
with the 'MNEsforeign capital' model of capital accumulation,
This is very clear in some sectlors, such as the auto-industry
(already cited above as having a ‘direct/leading’ foreign
participation}. In other sectors, such as the mining industry this
5 not so obvious - and here it may be advocated an
Indirect’/supporting” foregn participation through the provision
of technology, machinery, equipment, loans, finance, contracts
for the provision of part of the production, direct investment, etc,
There are more complex relations between national and foreign
capital in the latter cases (mentioned as Supporting foreign

* For oxample: some speciaiist eguipment to be used for controldng andior
mifigating impacts on the environmant such as chemusal poflution.

Serie Extudos e Documentes, Rio de Tanein, nd6. 2006
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participation). The next section will consider ihe pardicular case
of the mining sector.

Carie Ectindey ¢ Desenniengtees, Rio e Juneiro. n-t 2000
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3.THE SCALE OF FDI IN THE BRAZILIAN MINING
SECTOR

3.1 Firsl considerations

The main role of FDI in mining is to provide profit for
investors via the production and trade of mineral commodities,
There are four main reason stimulating FDI in mineral resources
{apart from the obvious reason of the consumption needs of
society), Firsl, locational rigidities with regards to  where
minarals are found (the possession of mineral reserves).
Second, the fact thal by investing in a greater number of
locations investors spread their risks and possibly maximise
their conditions for promoting better levels of prolit and/or by
promoting greater competition {what would result in better
allocation ol resources and cost-minimisation). Third, the
promolion of intlemalisation of operations via corporate control
{which 15 supposed 1o reduce cosis and promote grealer
security of supply and greater control over supply-chain
management for downstream consumers). Fourth, technological
issues, lLe. in cases where the provision of technology,
engingering processes, equipment, eic. are essential for
develpping mining ventures, and where these technologies are
only available hrough the developmean! ol businesses or
agreements with foreign investors.

The general structure of FDI into Brazilian mining during the
past decades is depicted in Table 7 where we may observe that
despite the growth of the Value of Mineral Production in Brazil
(the VPM-PMB'®; considering the industry as a whole and
including metallic minerals, non-metalic, gemstones, and also
energy minerals such as oil, gas and coal), and also despile the
growth in FDI in the Braziian econamy, there was no relevant
growth in FDI specifically in mining. In fact, with respect to FDI

" vER-PMB: Valer da Producgo Mineral/Producas Minsal Brasileira

Sorvie Estieclon o Docanerntes, Bio de detieira, tedds, 2000
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and mining alone, a significant decling s naticed when the
19708 andgaarlgr 1980s are compared with the 1990s. As for
jatal FDI in Brazil in relation to GDP (b/a), 1975 and 1980 were
important years, while from 1985 until 1995 there was a period
ot depression, and from 1895 on it was noliced anmhgr pgnﬁd
whare foreign inflows siarted to be a lithe more sigrilicant

agan.

Table 7 - Long-run evolution of FDI stock in Brazil and Brazilian

mining (US55 million)
Yaar Goe Total | FOIn | vOM | (b | (ehib) | dydal qcﬁ-:cn
(a1 Fil rmining m % % Pa o
&) i) {d]

70 | 108408 | 10 REq | 563 | D48 | 4.96 [ 548 | 043
}g;g a7 27e | 200 an.7 goa0 | 187 | 247 | 379 | 128
1980 | 250.315 | 4050 514 Fh00 | 122 | 1.68 | 308 | 057
1085 | 210844 | 1,348 atg 141400084 | 158 | 526 | D8
1600 (440200 | T4B 6.1 (3018 | 017 | DE2 | 2.96 9.{:5
1905 |77 164| 2285 <06 | 13530 | 046 | 032 1{1‘3 unﬁ
1998 |775.400) 9580 205 (13m48| 124 | 031 1.79 | D23
1997 |A0s.700| 17864 | 124 | 14600 | 222 | 007 | B1 | D08
1998 | BDA400 | 26,100 a5 14800 | 225 | 004 | 1.84 | DOB

1an9 (et |eoocoo| 21500 ] 100 | 15000 260 | 005 1,87 | 007

siwrcn; Arihur Andersen Langsion Clarkc Beasi AMnoral (several issues),
3{ Baar {1095), Baneo Central to Brasil (BACEN): R Hislachowsky (1952);
CEOALECLAL {Economic Sunvey of Latn Amevica and The Cﬂnﬂbeaﬂ
19051906 . Anuano Estadisfco de Amsricd Laina y El Eanbel 1995).
DNPM (sea.  www dnom.gov br); The Economist L{imun (EiU J._FGV.
|Cominiura  Econdmicay; Gareta  Mercantil instilto  oe  Felaciones
Curopmas Latina  Amcricanas (IFELA,  Madrd),  Inter-Amencan
Devalpment Bank {IADB);, L. A C Lago [1987), UNCTAD (Worid
(rvesimant Repod), Instiute Braslaro de Geografiz @ Eatatistica (IBGE)

(1] VPM mdicates the Yale of himaral Praduction of tho Brazilan Mineral
Inaustry (VPM-PRE)

Obs Al values (GDP, total FDI, FOL in mining) are pased on Constant
1885 1S Dollars {using the USA consumar pnoe u:m!m; doflator, 1985
adusled USS IPCL FDI here i3 the ‘conventional FDI' {see main lext for
axplanation); Estimated (2} values for 1999

erie Exridos o Doctenentas, Rio de Janetro, H&h, 2000
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As for the proportion of tolal FDI in Brazilian mining’' in
relation 1o tolal FDI in Brazil {c/b), it is very clear that investors
werg mare interested in mining ventures in the 1970s and
1980s but for the 1880s mining got out of their “menu’ (their
porttolio) as other sectors (and other countries) proved to be
more interesting. From 1990 onwards, this deciine is very
noticeable (reaching proportions between 0.04 to D.07 for the
1997-1899 pericd). And even knowing that the VPM-PMB
presented growth for the overall period between 1970 and
1998, the value of mining In relation to total Brazilian GDP (d/a)
aiso showed a decline, with mining reducing its imporance for
the national economy from levels between 3 to 5% for the 1970-
1985 pericd, going then to 2.96% in 1990, and then decining
turther to around 1.8% for the 1995-1998 periad,

Total FDI in Brazillan mining as a proportion af value of
production (cfd, see Tabla 7) was never toa high, and recent
data for 1997 and 1998 shows that this will prabably remalin at
low levels (between 0.06% to 0.08%). It mus! be noticed that
measuring the performance of the mining industry {or aven of
the Braziian economy as a whole), by analysing the imporlance
and levels of FDI s a tricky business as for Brazilian mining
(and also for Brazi) FDI was not always the most impartant
parametar. For example, taking 1980 as an example, it is
known that FDI represented only 30% of lotal investments (i.e.
% ol total net inflow of capital rescurces into Brazil) during that
year and the remaining 70% was due to debi, portfolio
iInvestments and other ‘indirect’ contractual arrangements (e.g.
font-ventures where capital was made avallable for imparting
equipment) and stock exchange operations, The 1990s show a
similar pattern where FDI is just part (and definitively not the
most important part) of total net capital inflows into Brazil

F[_}l here is considered as the “conventional FDI™ (as already
mentioned before in section 1), In Table 7 one observation that
15 Important to make is that from 1870 up until 1996 privatisatian

Total FIH n Flmzin_an MEkng Considiers here item “c” (FDI in mining Tabal 7)
as lotal FOI in geologicd pospacting and minsal exploration & rescarch

Sérte Estudos e Documenion, Rier de Janciro, n 46 2000,
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was no! an important element of FDI; this changed in 1897
when CVAD was privatised and the FDI value for this year
inclutle the privatisation of this major company. For total FDIin
Brazil as a whole, mainly from 1995 onwards, FDI values grew
significantly as privatisation was included in FDI accounts, As
one ol the most important examples of this large participation ol
privatisation in fotal FDI we may cile the year of 1998 thai
presented around USS$ 26 billion of FDI thanks largely 1o the
USS 19 billion privatisation of jelecommunications company
TELEBRAS,

Dr. Juarez Fontana dos Santos (personal commurcation)
considers that when studying investments and FDI in the
Brazilan mining sector we must be very cautious about using
the available data provided by the DNPM or any other source
{including the mining companies themselves) as mast
informatian serve only as an indication of what may be taking
place. “The DNPM make no distinction between risk Investment
{mineral prospecting and geological research) and investment
in development and implantation of mines. The companies of
the mining sector themselves help even further in making
statistics even more confusing by considering as operational
casts whal should be considered as pre-investments risk costs”.
D, Francisco B, Chaves Femandes (Economist from CETEM)
also advance considerations concerning the problem n data
collechion and statistical analysis for the mining industry in Brazil
[Femandes, 1997).

Ore additional element of confusion is that the DNPM
sonsiders the entire mining Industry when caleulating the VPM-
PMBE but data on FDOI is not coliected at all (i.e. is not part of the
Anugrio Mineral Brasieiro-AMB/Brazitian Mineral Yearbook). or
when it is coliected., it usually considers only invesiments in the
metallic sub-sector - not mentioning what goes on in other sub-
sectars due to several circumstances, as e.g. the ol & gas
sectar statistics are the ‘monopoly’ of PETHDEFF#.E: the
germstones sector operates largely in the "u_l'idergmund' ar ‘non-
official’ (informal) sector; the non-metallic sector is mosily
controlied by domestic players and it is also largely informal

Sivie Extudos e Dociimensos. Ko de faneio, w46, 20000
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with much actnaty for the construction sector being undertaken
with no tight contral; the waler sector is only recently organising
|tsel_f and statistics on walar rescurces and water cerﬁpanles
are inexistent in a long-term basis. Methodological problems are
alse another element of complication in understanding what
goes on In the mining sector as data collection, when existent
was undertaken by different groups of people using ddleren;
systems of accounting and diverse methodologies.

The FOI into Latin American mining for the past 10 years
was more concentrated in copper & gold. The ‘Andean
couniries were the most important locations for these
bus:qesses. with Chile as its main representative. With respect
specifically to Bmazl, since 1990, mining has shown a general
decine in total investments, mainly foreign (see Table 8), and
alsa in mineral exploration (geclogical prospecting). Table 9
shows that "It was mainly Brazil which lost its attractiveness as
an invesiment location, Traditionally by far the most important
recipient of FDI inflows in the [Latin Amencan] region, Brazil
saw its share of these infiows dwindle to about 12“?rn.duﬂng
199_14995" (Nunnenkamp, 1997: 54.5) Foreign  agents
decrdgd to drastically reduce their investments due to a
combination of six main factors describad belaw.

Sérte Estwdos « Dovumtesiios, Rivs de Taretro, 13,48, 20080
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Table B - Investments in mineral exploration and research in
Brazil, 1982 — 1996
{in USS 1,000 of 1986 and %)

il Invastments iy invEstmenTs m-'—l_ Fareign -[ Tl
Hraslian privils [frazilizn SOEs fveslrgnts InuARtmris
imianag

1 aHZ 84,751 35 HIN My B7E PR a0%, HABOS ; F5.ETN 2034 4734
196 57050 - A5 48650 ZN0%% | 55081, 24.05% 11 B
1984 £9.150 ; 32.53% 43470 [ H0ETS U7 406 4640 210,204
(5= 1.1 34603 .23 70% 41,581 23400 a0a0d 47 815 145 088
L9845 60059 ;47 18% 17050 15.80% 38188 | 35.95% 108,107
1557 A7 D212 2% 5,065 18 25% A4 560 52 54% 1RG0
1508 S5E61; 35 10 0372 1 25.03% B 262  E084% 164,205
R 3805 35 M5 L2048 - AR OFY. YH.388 . 16.68% 140123
1920 ME ML A3 SR AGS 5,062 : DE6T% 059 500
1591 1550 R A0130 . 56.75% | 05831 10.98% 063,410
g3 23013 _3346% A5205 : 51.18% 10.559 , 15355 caR.riT
YOG 22459, 33.95% 41626 52.02% 02 543 . O3.80% (ER, 180
1600 20,796 ; 27.80% A0 LB TR 0 el 15 36% a4, 646
fans g3.907 31 60% 4% 54 54 49% 10609 74 D1% 1145.8084
1956 VB ] 17 BEM 44 482 - AQ 7%, | PHSRT LTI oug.2vs

Sowrce’ DNPSUSIPEM. by Forilana dos Sanios

Table 9 - FDI flows to major Latin American countries as a share
of tolal flows to the region, 1980-1995 (in percenta ge)

1980 - 1985 1986 - 1990 1981 - 1085
Brazil 33% | Mexico 20% | Mexico 27%
Mexico 22% | Brazil 15% | Argentina 17%
Argentina @% | Argentina 10% | Brazil 12%
Colombia £% | Colombia &% | Chie i
Chile 43 | Chila 4% | Colombia 5%
Veanezuela 2% | Vanezuela 2% | Venczuela 4%
Others 229 | Others ag% | Others 28%

Sotce. UNCTAD, It Nunnenkamp., 1987 &5

First, the 1988 Constitutional restnctions worked as a
disincentive for areater FDI flows into Brazil in & time when
other countries such as Maxico, Argentina, Chile and Peru were
promoting their mining sector in @ more aggressive manner In
order fo attract greater levels of invesiment from abroad.
Second, adding to this scenanc there was also the problem of
economic recession and high inflation in Brazil as the period

Kerie Extieday ¢ Dogcwenios, Rio de Joneires, a6, 2000
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lrom 1988 up unlil 1984 was a very difficult one which also
inzluded political uncerainties, The election of Cardoso ta the
presicency brought some stability for Brazil as a whola, but the
mrning sector was not & prionty of his guvernment and majar
decisions concerming the role and fulure of minirg  wers
postpaned  In 1895 the already mentioned Constititional
restrictions were abolished and a recovery lor mining was
expected, but this really never took place, The privatisation of
CVRD in 1997 was another indication that the Government
wanted to promote more prvate inibative parficipation; what
actually happened was that CVRAD changed to privale hands,
but apar from this ownership change, nothing else of much
significance happenad mn the mining sector as a whole.

Third, with respect to taxation, Brazil has @ compiex system
of Federal, state and municipal 1axes meluding taxation over
turngver (IGMS, COFINSIFINSOCIAL. PIS/IPASEP. CFEM) and
laxation over profils [CSOC. |BR). AEIR, ILL), which turrs
Brazil Into a less competitive country according 1o the DNPAM
(Vale et al, 1892; Braz, 1993), The PPDSM (1994) sugoests
that Brazilian fiscal pineedures should be simplified, az one of
the main problems of the national taxation system 15 its large
number of taxes and contributions, and also the lack of
consistent public policy with respect to fiscal management,
Faurth, adding to this comglicated tax system we also have the
case of demarcation of Amerindian reserves In the Amazon
region: this brings a degree of uncertanty to mining as this
reduces the areas available tor minsral developments, and
mvesiors may percelve that this is limiting their abillies 1o find
and produce new mines, Fifth, uncetanties relating 1o the
reguiahion of “garmpstm’ activities also have the potential to
affect the work of foreign investors and toreiqn companies as
their measurements of  ‘risk’ goes agamst  Brazilian
sevelopments due to fears of losing goed areas and large
sections of land for informal miners.

Sixth, to complement our discussion of some of the main
lactars why foreign agents decided fo reduce thair investments
n Brazil. it is always impartant to know that there are atlractive

sévtebineclos g Docwmenton, R de Juriviis L0, 2N
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orojects ang  attractive oppofdnities  alsewhers. Hraz;l i
certamly not as attractive for the cievempntelnl of  mining
vantures as it onoce was. Apar from the rrm:wes Exposed
apove, the fact now Is that more and mare during the 1890s the
most developed coconcmies of the worid are increasingly looking
tarward to develop businesses among themsehves _and al_r;m That
mining is not a sector thal is attracting much atten'tmrj. Mlmng_m
also redirscting itself 1o maore develope_ﬂ counlries - with
ncreasingly greater imponance to Australia, Eanlafia and thf.-
LUSA, Tne transition of communist USSH o c::amtai:;t _F%ussw
aice affected world mining as Russia rscently (mainly auring the
1890-95 pariod)  directed  greater  volumes  of _mlner!al
commodities 1o the global and European markels (differently
irom the communist pariod when it absorbed most of its
croducton domestically).

Reasens suzh as poltical rsk and policy environment
among LDCs - e macmaconomic t‘.lrnlnmtm!ng. !rade_ rights.
foreign exchange rates, regulatory _cor_ndltlons {e.q. dealing u_vﬂh
access to  land, licensing  criteria, mineral legislation,
government royalty), fiscal environment (mainly '.u_r|th respect to
the tax code, profit-related taxes and profil remittances). and
institutional  factors  (for example, the suppor that _key
institutions such as the Ministry of Mines or the nahor!al
Geaological Survey can provide) - determing the degree WITh.
which one country's competifivenass comparss .W”h other
countries. This is probably why, when obsanring wherq
peolegical Cexploration & development pr?grarnmes
expenditures were taking place, it was noticed that “from 1980
to 1989 some USE 2.5 to USS 3 billion per year was spent on
explaration, with 85% to 90% coming from private sources. L'_Jf
that sum, USS 600 million was spent in Canada. US$ 560 m in
Australia, US$ 360 m in the United States, US$ 300 m in Latin
America, US$ 200 in Asia, USS 180 m in Scuth Alrica, and USH
100 m elsawhere” (E&M;, 1994: 14). It 1s clear from thl_s. data
that anly three First World countries (Canada, thustral.ea and
USA) received around 50% of the total expenditures for the
1980-1989 period.

Wabvie Mo Dincumietens, K de fanedva e, 2006
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Tables 7, 8 and 9, by providing the volume an
foreign invesiment in Brazilian mIm‘Eg since lhe 13?355;:3 ?cf
an extent comparing this to other Latin American countrigs)
together wlsih Tables 10 and 11 and with textual infnrmatiunl
provided in this chapter, allow us to have a more
comprenensive wiew of the state of investments in Brazilian
mining in the past 20 years, This helps lo explore issues
relating 1o the qualtative and Quaniifative assessment of the
scale of FDI in the Brazillan mining sector, i.e, the facts &
prospects a_l;nou! FDI and Brazlian mining. This provides
relevant indications concerning the main faclts of FIOI in

Table 10 - Investments in Brazilian mini

ab ng, annual averages (US
million and %) for investments in mineral research nndrgofu!gic:l
prospectin

107R-85 | 1078-56 | 10064 | 1088-00 | 159004 199054 | toos | 1ogsey
ussm| % |uSsm| % Jussm| % |usss '

Saelt)| 387 2730 M7 58 51 M1 3723 | abt | Seah
Lrcar[2]| 459 428 il 2355 155 5104 232 | G4
Formge | B)s 2836 8 G5 0.7 e | 104 | vai4s
Fotal 1340 160 B4 10e aMa 10 137 100

saurce BNDES, 1997 (Rolato Setorial n. &/Area de Operacies Industriais 21,
(Vi Brazilian State capital, 12) Srazilian inational} private capital

Table 11 - Investments in Brazilian
| mining, annual averages (USS
millien) for investments in the implantation and expahgiunl:nf
mines, and mineral extraction and production

Psriod 16768.85 1886l 1949094 1595 15885
Talal (*) Sa4.0 f36.0 100 4808 E8o7

Source: BNDES, 1997 (Rolalo Setonal n. 8/Area do Operagdes Industrizs 27,
) indicates the 1otal of State, local and forzigin capital

Serie oo o Docamento. Riis e faneirn, n. 46, 206K
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In order to analyse the scale of FDI in the Brazilian mining
sector we must recogrise the distinction” between (and the
relevance of) investments in {a) mineral [geclogicall
prospecting, 1.e. mingral exploration, and (b} mineral [mining]
production, i.e. mineral explodation. The lirst will be conditionad
mainly by the need (or naot) to expand the ‘reserve base’ of
mumeral commodities. The second will be conditioned mainly o
the levels of shon-term consumption of mineral commodities. Of
course these are inter-linked issues, but, for example, taking the
case of iron ore in Brazil, there is no immediate need (or even
medium-term naed) to invest in mineral ‘exploration’ for the
expansion of the reserve-base for this metal. However, there is
a need to invest in mineral exploration for several other
minerals.

This is due 1o the fact that large reserves are available for
‘sxploitation’ of iron ore in Brazil, but several other minerals are
in need of more research in order to transform resources o
reserves. This franstormation’ ol resources into reserves is
highly dependent on the conditions of mineral trade and
technology, and this includes considering the way international
commadity markets work, the importance of some major stock
and commadity exchanges and also the actvities of MNEs.
Supply, demand and prices of minerals all depend on these
plavers and also on the way distribution systems. transportation
and logistics are arranged, and which equipment, machinery
and engineenng processes are used,

The major impacts that FDI has generated over mineral
trade resulted in, lirst, more developed trade structures, where
the international commaodity market is closely monitored (and to
an extent controlled) by a few stock exchan?es {such as, for
example, the London Metal Echange-LME'™ in the UK. the
Vancouver Stock Excahnge-VSE'™ and the Toronto Stock

YLME: heptivenw ime.co.uk
"TWEE- Hip v vee.com
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Exchange-TSE * in Canada - all with significant international
nfluence and power), and also a small number of MNEs (with
markel_cnncenlmlmn usually stimulated by high degrees of
;pmgralmn in order 1o have greater control over prices and
supply of minerals). Second, more developed trade and
distribution systems of mineral resourcas where a greater
number of mineral suppliers promoted wider options Tor the
consumers of these resources, This was also one resull of the
Mpacls caused by FDI. Third, FOI has also led to Increased
reliance on foreign technology, equipment and machinery dus
to the closer relations betwsen investars and host country
magers. Fourth, a certain preference for the promotion of “big
Pusmess’ due to foreign investment being mostly allocated to
world class mineral deposits’ which has as one of its main
charactenstics the condition to generate large-scale and high-
volume production, The main results of these four impactsgnr
consequences of FDI were basically that of cost reduction and
areater control of supply for the purchase of most mineral
commaodities during the last 15 to 20 VEars,

The impacts that FDI has generated ov

diverse and expressed in sssuasgﬂf: tmﬂsp:n:;n::iit:r;gljzg;ii:
energy-use & process lechnology: geological and minerai
resources  evalualion methods: metaliurgical processing:
prﬂduct_ research leading to ‘dirferenliatian'-‘di\rersifit:atmn.‘
Innovations  and ‘purpose-made’-'performance-built’ products
with advanced design lechnologies andior the discovery ol new
uses and applications for a range of minerals. ! a wider
{lennmqn of technology is used, where «t is included project co-
ordnation and managerial "technologies” as £.0 with the use
ol sophisticated  cash How studies, budgetary project
management, industrial organisation tools. cost-benefit analysis
and risk analysis, much more can be said about the influence of
FDI in host and home countries.

L - g
TSE! hopiiveeny tzlerium ca/TSE Andex
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Technological implications caused by FDI and also by other
types of armngemenis with foreign agenis such as the
acceplance of loans or jont-venture contracts that poses
sonditions on the use of equipment and engineenng pProcesses
ihat need to be imperted or need licensing (or thal require some
form of royalty payment) for the use ol developed-country
technologies andfor industral systems which s something that
typically affects industrial actwities. One example is
iransporation and logistics use of imported conveyor-bell
systems for carrying ores from mines to ports or loading areas,
a second example is process technologies, such as the C.LP.
gold technology, that require a diverse range of specialised
gquipment that are not produced i Brazil (and if they are, their
pperations are usually controlled by MNEs). Several geological
and mineral resources evaluation methods currently in use were
onginally developed in other countries, and are used to carmy
out work in Brazil {for examgple, thase with Amerncan, Canadian,
German. Swedish paricipation, and mary metallurgical
processing technologies require the importation of equipment},

Adding to this already complicated scenario we have the
charactenstics of the main international scenario lor commodity
investment - emphasising structural or other changes in the
aluminium, iron & steel, and gold markets. In the case of
aluminium a condition of “reverse migration” is noticed in the
pattern of the aluminium industrial activites where investments
are now n the 1990s (as opposed to the 1970s and 1980s}
going preferably to more developed economies and away from
less developed countries. In the case of the iron & steel sub-
sectors, it is observed that more and more of these operations
are 1o a greater extent subjected to what goes on with the auto-
industry in Brazil. which is mainly a foreign-controlled industry,
which dictates the amounts of steel 1o be used in their plants
according to the plans ol the intemational car markets. The
case of gold is particularly sensilve due to the diminishing
economic importance of this matal in recent years. Gold is
losing much of its attractiveness for investors, the price Is low,
and several countries are salling (or planing to sell) large parts
ol their reserves accumulated in their Central Banks.

Série Estwdos ¢ Deumentos, Rio de Tancice, w46, J000




W Elevdee 4o NoveesHegenlie o

All this adds fo the already slow pace of evolution of the
mining sector in Brazil in the late 1980s and all through the
1990s, something that is apparent as “oki” projects are now
being referred as “new” projects (the case of Salobo Copper-
Gold project in the Amazon region being a typical case of this
‘rejuvenaling” process). With respect 1o the importance of the
Amazon region for the future of mining in Braail, one of the main
location for new developments will certainly be that of the
CVRD's “North System” where plans abound, both private and
State, for the creation of new ventures in sub-sectors such as
steel, aluminium, gold, copper and many others. All these
activities will need large sums of money to be developed and
loreign investment s considerad to ba essential for this "new
stage” in Brazilian mining.

However, recent data by Bielschowsky (1999) indicates a
continuity of the relatively small importtance of foraign-owned
mining in the Brazilian economy'”. This author indicated that the
share (%) of FDI stock for 1995 (for minerals & oil) was
equivalent 12 only 1.1% of the tatal, and that the share of FDI
fiows into the minerals & oil sector was only of 1.6% for the
1996-97 period. When considering the share of the minerals &
oil sector in the overall Brazilian fixed capital investment (as a
% of GDP), a decline is obhserved from around 1,1% 10 1.2% for
the 1971-80 and 1581-89 perods 1o only around 0.5% for the
1890-94 and 1855-97 periods. The behaviour of MNEs is
classified as “stagnant” for the 1995-88 period, and 1t is
considered thal the 1999-2003 perod will be charactersed by a
situation of "lack of interest” when taking intc account the
expected participation of MNES in Brazilian mining (although for
the oil sub-sector it is expectad "fast growth, possibly through
pannerships with PETROBRAS" for the 1999-2003 period).

The low levels of fareign investment in Brazilian mining since
1890 were partially compensated by investments undernaken by

* Consagered only oo tha casmis of (he imporance of FDI for tne ‘exiractne’
sector, not incluthng ‘mning-relsted’ actwaties and alsg nol including loans and
atlver lorms of invesimient.

Séree Batwcos e Doctnenios, Rio de demeteo, a6, 2000,
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CVRD's transnational partners'® for financing the expansion of
produchve ﬂapac:’.f,-'es’? in the country. This explains the
continuing and even progressive irr::pnr'tam:_:e_ of CVRD n
maintaiming {and even increasing) its high participation leveis in
the total Brazilian mineral production, The behaviour of {I\.FFtD
alone may determine much of what can happen In Brazilian
mining n the near and medium future (including considerations
on the composition of investment and the distribution of power
in domestic mining). The influence of CVRD and of the other
major domestic fron-ore  producers (MBR, SAMARCO,
FERTECO, SAMITRI) is essential for understanding the role of
foraign capital and trade of minerals in Brazil.

The Influence and importance of foreign clapital to raw
materials concem directly with the commodity needs of
investor's countries. Several commodities are traded
internationally and this constitutes one of the oldest {'?Ems’ af
business. The presence of money or loan capital {‘credit’} from
loreign sources in the intemational mMining industry show
different pattems according to dillerent periods. During the
1950s. for example, ‘credit’ capital from external sources and
MNEs themselves were dominant in mtema!mn?l mining.
During the 1980s and 1970s, a period of nationalisation, foreign
participation was not viewed as “ideal’ in the raw matenals
industries from LDCs. The late 1970s and early 1980s was a
panod of transition and of acceptance of finance from gbmad in
most of the periphery, The 19805 showed the frggihty of this
process (ol borrowing, of availability of international finance
capital) when the debt crisis came to existence. The 1990”5 is
searching for new forms of “adaptation’ and “acceptance” (a
new "contract’ to be made) tor ‘eredit’ capital from abroad.

If we are going to answer the question: “Is there a renewed
wave ol FDI for mining in Brazil in the 1990s7", we must

* CVAD's transnational partners hiough poioko investment, loans, minonty
holdings. mineral-supply conracts, agreemants with aquipment suppliers and
supphers of technological andior enginesiing proCessing systems.

" not research or risk investment.

Sivie Fataednre Dovamentos, Rio de Jaeleg, nd6, 2000
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consider answering "no”, Howeaver, it we rephrase the guestion
as. "Is there a willingness for a renewead wave of (potenrial) FDI
for mining in Brazi?” - then the answer could be “yes”, but
mostly considering the il & gas sub-sector andfor the
‘paramineral’ sectors (e.g. environmental lechnologies). The
tmes of panic of supply of the 1960s and 19705 were
important tor developing international links for mining activities
in Bragzil. The transition pariod of the 1980s was, 1o an extent, a
pericd of continuity of the loreign participation in the venlures
undertaken durnng previous decades (and of strengthening of
toreign participation In the iron-ore sub-sector). The ne shortage
times of the 1990s provides increased passibilities for furthering
Intarnationalisation of the meost competitive sub-sectors.
Liberalisation and privatisation of domestic productive sectors
{even il the privatised companies fall under national control). is
assumed lo generate the appropriate conditions for a new wave
of FDI in mining and mineral-related industries in Brazil'®.

While financial management in Brazil is very developed and
to a greal exlent abie to cope with the high degrees of
complexity of the global market, indusirial operations were
usually considered 1o be “out ol date”, or “lagging behind™ when
compared with the standards of the developed world. Mainly
since 1980 Brazil is undertaking (or attempting 10) a process of
“picking-up” and “modernisation” i order to 1ackle this problem
of its relative backwardness in relation fo its industnal and
tachnological apparatus. Here resides great opportunities and
risks for both domestic and foreign firms. As the domestic
players working with their own (indigenous) technological
capabilities ara still not well positiened {or not well organised) to
compete with International players, this indicales a trend
lowards a greater reliance an loreign participaton in industnal
activities. This participation 15 1o be matenalised through greater
use of, for example, loreign suppliers of equipment, technology,
engineering processes. quality programs, alc.

" As Ihe ‘Club of Home predicied a gleamy scenano jar global shorages of
THEOLNCOS

" These issues will Be lurthered in section 3.4,

Sevie stk e Dovomenton, Rio de donesr, .48, 2000,
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[ | mining industry
spectives for this in the nationa
deﬁgfﬁpﬁ:af FDI may exert a greater impact over chhnn;uﬁ
Ilndlc:aﬁum ot this may be _nghhg_hIe?a}bv .;r::'::‘:_}f:;ng by
dant sub-seclors such  as i
:rmn;p:memanls and greater participalion ot FDI are suupnl:?:dﬂ:g
rake place in transporiabion and logistics tec.hmluifﬁ Jigr
management of the delivery of nlgrEwlg?:s qpftﬁ;l n-::-?o gyr {ir_‘
T % a = r £
auxile-aluminium, with energy-use & p o
E;:ma!w integrated stages of ﬂrﬁuct::'félﬁr!gig? :;g!; qumg
scific’ geological evaluation ; _ gt
?:fhnmlngigs (in gold producing aperations uf_ :Ige?ﬂl?sri i 51.;
whieh will particularly impact mora on medium sen b
() matalurgical products of stael and _alulrrluér}:.; rrr;'iﬁration' o
' : an roduct  ‘differantiation - 01 at ; :
ITupl"altn:a-mad&'-'ierﬁnrmance-bunt' technologles  (in hlg:iE:
':al.ui niche markels for higher-quality matal pmducltﬁ requinng
mnrﬁr complex and maore advancad design technologies] .

le of FDI in Brazilian mining allows us o
u-scr:sc:::\u:ruz;;h:vﬁm FDI flows :—'jiiE!.:lP.d nz:nu;aﬂl t::::iest?uﬁ
lachnological performance (the examination e
“Do increased FDI fiows have a posiive mpaﬁa}r.:.i uThE S e
sector's trade and le::hn-:::lngicai_ performance? ),
suh-sections will examine these ISSUss.

3.2 Trade perfarmance

The performance of Brazian trace (trade bal?tﬂi%em;grﬂ?t?e-
exports) ponts lowards a relative greater mépc: ian o
commadities sector in the 19808 and the 1950s {Erha'l ottt
that the mining sector is presenting a g:.:.zr‘lr:nrrr'nar'u:.i5 g
expectalipns. even with  relatively poor  rasu
performance during mast of the 1980s).
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things, that: "In the 1980s, TNCs contnbuted not only to the
adverse trends cbserved in the country - law investment levels
and relative technological backwardness - but also lo the
positive ones, especially those associated with the expansion of
exports. In the 1990s, TNCs are taking a very active par in the
adjustment process and are thereby reinforcing a trend that
appears 10 be |eading lo the preservation and modernisation of
Brazil's industrial complex. During the 1980s, when the
approach taken was a faidy “passive”™ one, one of the basic
factors was the increase in the proportion of total output, and
especially of exports of manulactures, accounted for by the
intermediate goods sectors - largely the result of a senes of
invastments that were ongnally intended for the domestic
market. These investments formed part of an nvestment cycle
which begun in the mid-1870s and matured in the early 1980s.
Foreign capital was a very active partner in these investments
and played a leading role in the aluminium industry (ALCAN,
ALCOA, BILLITON/SSHELL) and & supporing one in
patrochemicals (RHONE-POULENC, DOW CHEMICALS,
DUPONT, BAYER, HOECHST), wood pulp (CHAMPION,
ARACRUZBRITISH TOBACCO, CENIBRAMITSUBISHI). and
iron and steel (MANNESMAN and BELGO-MINEIRA, with
Japanese investors in TUBARAQ and in USIMINASY".

The changes that were partly promotad by the presence of
loreign capital in Brazil are very clear when reading Machado
{1989: 187). as this author provides two tables indicating the
radical changes which occurred in the Brazlian exgonrs
structure for the mineral secter between 1943 and 1985 (see
Tables 12 and 13). While quartz represented 42 3% of expors
of the mining sector in 1943 (and iron-ore had almost no
importance al all during that time), in 1985 iron ore was
responsible for B7.6% of the iotal share of expored mineral
commodites. These changes were largely directed by
apportunities in the international market for iron ore - which in
turn were stmulated by important inflows of loreign capital into
this sub-sector in Brazil,
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flows of compenents, products, resources. people and
information among interdependant Umits]’. This means |hat
MMNEs and other enterprises in general are now beter

organised, from a funcltional point of view. for foreign investment
(what includes FDI).

However, for trade fo achieve better performance. a clearer
international institutional  infrastructure 15 needed (e.q. with
ragards 1o legislation, country-company relations), and clearer
policies and regulations far companies and governments. In an
arficie concerning the growing nterdependence batwean TNCs
and government, lor example, Stopfard (1994: 53, 73-4) argued
that “the rapid growth ol foreign direct investment {(FDI) has
brought the transnational corporation  centre-stage in the
international political economy. FDI has signilicantly increased
the economic inferdependence of nations and has made ke
factors of production mare mobile. To support the development
of national capacity for intelligent bargamning and to provide
some form of insurance against welfare and other shocks, the
global economy needs a stronger international polity to foster
greater  clarity, consistency  and credibiity in  policy
development. Progress will only be made possible by strong
States that understand the new competitive realities and that

are prepared to develop the nesded new rescurces. Markets
alone are uniikely to assis! those processes”

The eftort of the Brazilian governmenl in promating a clearar
legislative framework for trade was demanstrated in 1996 via
Law 9279. This law brings Brazilian legisiation nto line with the
Trade Related Aspects of Intellectual Property Rights-TRIPS,
established by the World Trade Organisation-WTO. The law
regulated nghts and duties penaining to intellectual and also
industrial praperty vig the granting of patents on inventions and
utility modeis, registraton of industrial designs, trade marks and
Innovations, Known as the Patents Law. it is supposed to foster
innovation by secuning a share in the economic gains derived
from the exploitation of @ patent. This will prabably bring the
trade performance of the mineral seclor even closer to ils
technological performance,
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3.3 Technological performance

Probably the greaies! ﬁha&ifef;ﬁg m:r?irn ’ ;erﬂnnﬁiig::i
ance O 1

1m£:$19m§2:ﬂ$5the$perf::r ol envirenmental ;:rr::-va:[:tn;;::;nE
IFEE;1I..eirn:1r~nr|-urgntal protection  challenges  must rta:n?ren:ma:ct
ansideration the interaction between ithe enwviro I|n
x Jrawl resources  exploration,  exploitation, use. ecyc Ei
:::;qy cnn;mmmi:}n_ pollution, etc. For this purpose a sa;is :;
;rméﬂures can be followed, such as worwr:gal\n;a R
iramework that apolies some “tocls for %r_wm:;rﬁnr;? | e
and managemant” (Sanchez, 1995 H;‘sizl o o
Ervironmeantal Impact Assessment [EIA). o Mar.‘sagemenl
. Au?m? f:ii?:;:‘;‘:nuc:m Warhurst
Systems (EMS), and Life Cycle ASSEssMI CA}. el
?1?95} p::fmts i those problems such as Enrlum._:vn_ pratrf;:nn
é!.!"ld “waste management” and arguas tha't pollution E,:?-, ey
a peiori requiras that change is made to e:the:‘ fha tec
organisation of the production process, or bath

These changes in technology andior ~:m;;ﬁ.ms;.:ur::-n:E:I r?:alrl:nscj
10 dgiffering degrees, the gevelopment of new tec "i;ﬂal g'slliances
managenal capabiliies within the firm, ieahn;:rhr? wa;h b
with  equipment  suppliers and_ collaboratio L e
organisations . the successful implementatio aach.P S
prevantion  will  require mm_ regumtcr',rl ap;;reﬁi Hf;td e
undarpinned by technology policy muchamsmsh 5 ?adlce o+
il adinecss 1Ei:hﬂﬂ|0gl!’-alr ;TTT::E:‘:.E?E i:[r; toa:nc?}urage tha
T :ntal managsmean i , )
E:‘::::I::;faiisalnn and ditfusion of these :nrmm}&n?r?\g Ea,.rcﬁs the
boundaries of firms and nations” (Warhurst, 1995: 282),

Another imporant technological :.:hanengeatu b:a ;a::elﬁi r;s
that of increasing the geological knowledge of | rﬁzs Ed bt 4
bl ghikegi i pmm;;z?nzigﬁr::;i?g&gugrhrmwledge

tivilies that help increase gical- 3 gica "
grcid w{:ﬁ?c:h pramoles. a better flmmewcrh for mmmg1 a?‘nz:l:;i;
(deweloping 'mineral resources  until their ﬂ:s:ilgecmmlnpq e
reserves’ ready for extraction). Most develop =1
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prepared to linance these activiies through the public sector.
Brazil went through a phase when the public sector was mare
aclive in financing projects that were impartant for the natural
resaurces sector, such as the well known case multichseiplinany
RADAM™ projest (that included mining) which was set up in the
early 1970s. The 1980s saw a relative “neglect” to most natural
rescurces projects and in the 1990s projects are 10 a great
exten] dependent of external participation or foreign investment.

Due to the large land area of Brazil the government and its
specialised agencies has been always short ol accurate
intarmation with respect fo the rescurce potential of the nationai
lerritory. For arsas such as the Amazon - largely unpopulaled
and unknown, of difficult access - the govermment did not yet
oblain the minimum intormation that is commonly considered
necessary lor national planning objectives, something essential
o establish a long range planning programme to Improve
natural resource knowledge (ncluding geological) and land use
lincluding mining activities). This concern is supposed o be
parhally addressed through = high-tech mega-project that the
Brazillan Government is promoling, the "Sistema de Vigilancia
da Amazdmia-SIVAM® (the Amazon Surveillance System),
designed to abtain multi-purpose monitoring of the entire
Amazonian region, ancompassing  several activiies - from
detection of mineral resources. action of ganmpeiros ancd
mining companies, delorestation, biclogical resources (flora and
fauna), and other activites such as identifying cocaine

merchanits operating illegal airstrips and working with drug
distribution.

Tho SIVAM is counting with ERICSSON's ‘Erieye Airbourne
Early Waming and Contral’ system (knowned as ERIEYE or
AEWC), which has been selected by Brazii for use in the
Amazon region as a long-rangs and high-pedormance system
that can be installed in relatively small commercial and/or
rmilitary turbo-prop alrcrafts. The system i1s able to detect small
alrcrafts at a range of up 1o 2350 km Five ERIEYE systems

" Radas imagery Projoct in fhe Amazon Region (RADAM)
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worth USS 145 million have been ordered {in Juns 1997} for
yee i the SIVAM (www ericsson.com).

Technological performance issues were deall wIFh Ii_aw ?ﬁil
of 1993, This law was dasignaq to boost the t&chmcgmr;aga A
of Braziian industrial enterprises through a p:‘_:]F B or
Industrial Technolcgical Development F'roglrarnrr:ﬁal ded;_pctmn
main provisions of this Iat_w ara {a) to promole p.g Lt
of corporate investments in S&T from tax r:llu:L ﬁl ::]rft et
technological rmanagerment as ar essential, g

rate  aclivity, and (o) as an incentive 4
Z?‘I:g?pnsliﬁ' own technology pmgrammes_wira megﬁn:?g ,;IE
and participation of third parties (with prionty ng iy
hemes between companigs and R&D ins

EﬁiﬁlmaﬁWﬁ include a reduction of up to eght peHr ;gmaﬁg
income tax due to the government for investment mh as: s
wemption  from tax on industnal products, ¢ argi E
-?:::hﬁ'raw. equipment and other instrumeants purchased for us

with R&D initiatives.

The impact of foreign firms in the Brazian m{al]klei1 [lj

ecled 10 show a strong pace of growth it a wider d_af:n tlmntal
ﬁrﬁphnnlngy is used, including managerial and/or eqvur::gr:aand
techniques, with intense use of project covufdlnai B
managerial “technologies ', as e.g. with very detailed cash- e
analysis and studies, with budgetary project rnar_nagemar: | gt?a;n
advanced accountancy systems, new industrial mﬁ:uaematical
processes. cost-benafil anal-,rsisllusmg ;:n‘;;;i EL;{}m:j i

bilities, u :
models and advanced |T capa _ besis
ronmental technolodg
systems managemeant tools, and enviro eige
sﬁh as those dealing with waste, rr]ec':f:i:lllmn% ti:;:'i p;c;g::g::ds ii
i ng use of internabional "best- _
:E;::;dg o improve the compelilivenass of Bral;ﬂ'ﬁnﬁlTﬁm
[ i {rade relations i

f 1 #ts international integration and _ _ wors
L{:;}?az‘:. and also to enlarge the share of foreign pamnlp?n?.ln t;:
the Brazilian domestic market (for more delall%ﬂ ;n;grgr;a le}
sorme of these issues see Souza, 1995 and PwC., .
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OVER THE PAST TWENTY ?EAH'S.'E PATTERN OF FDJ
XC0 THE PAST TWENTY YE

4.1 First considerations

The man purpose ol thi '
= $ seclion Is 1o outline the fe i
Ehbfrls.rn the pattern uf FDI over the Past twenty yea;m;s;t ?nr
particular 1o pay attzntion ta the ol of regulatory chﬂng'es thit

were introduced in 1988 and 1995, This means analysing FDI

We will star by orowiddin
b g a brief view of the it '
;:;ugélémccs 1:}:;1 affected mining since the 18605 nT?er%g
S can be described as a d ol " f sup
. = @ penod of “panic of supph® 1
mineral commodities This is ax e
odi WS 15 explained and was reflect
by the nationalisation of minin o e
NG In several countries (e.q. Mexi
i 1961, Chile from 1965 10 1971 2 i
: « £amia and Zaire in the g
‘ e lae
D?f-?:::;" anEd with this, the consequent crealion of several Siate
arran‘ A nlt:-rpnst%s {SCEs) andg cerlain - “govermnment
CIFEQE:" ents” {or producer arrangements) such as the
Zamh{r;; n{am.ng:?}S ?rs;zb{-shed betwaen Chile, Peru, Zaire ana
; ese developments posed ad
uncertainty 1o most of the free-mark i I e
. j - et-onented’ countries of
;‘ ;rfr:avgﬂg' ;;arﬂ.y by the expectations caused by the predr’cti;::
of Rome (regarding the quick deplation ol several if

nal most, noa-rengwanle
_ Esources), panl
Gnergy cnsis of 1973 and 1979 W AR

uwe?:I;: U;W én;?c-rtani histoncal event in Latin Amarica during

“ar af 1971, that wouyld bring im

. ¢ Parant conseguence

:;-:Etge region (and partcutary its mining SECIG”.QU mﬂ bﬂ:
- Internationally, was the nahonalisation of foreign
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copper-producing companies in Chila. The Chilean Government
took-over thase mining enterprises on tha 12th of May that year.
The naticnalsation cf the iron-ore ndustry in Veneszuela
{following the Chilear exampie}, was another blow to the role of
MNEs and FDI in Latin American mining. The 1980s was a
penod of transition {from nationaksation’s 1o open markets). but
also a perod ol declining commedily prices, a period of
weakening bargaiming power for commodity producers {even
maore for those LDCs wilh large debis). The 1080s were
charactenstically a penad of ‘structural adjustment’, of debt re-
negotiation, of reduced autonomy ol the State for Third Woarld
countries under the directions of the IMF and the World Bank.

'"From the mid 19805 onwards the process [of nationalisation
and creation of S0Es] has bean raversed. Existing mines have
been privatised, mining codes lberallsed, tax regimes made
more accommodating and foreign investment welcomed. The
acoessible reserves have consequently expanded, parhicularly
n Latin Amerca. A country’s legsiative framework is, however,
only one aspect of its accessibilily [ol resources for profitable
mining]. The administralive system may be too chaoctic or
corrupt, or the poltical system too unstable to attract
investment, Potentially profitable ore deposits will then languish
as resources” (P. Crowson, In: Mining Joumal, no. 8519, 1999
10} The 1990s. as a consequence, 18 showing itself 10 be
favourable lo a situation of a renewed wave of FDI, a period of
‘no shortages” of commaodities and “no shortages” of countries
whera 10 invest. Due to this, there 15 an extansive list of
cauntries that “liberalised” their economies, their laws and their

business activities.

Since 1995, when the Brazilian Government abolished the
Constitutional restrictions imposed by the 1988 Constitution
(restrictions related to foreign participation on miring), there is
an expectation of increased inlerest by par of international
investors. The “Salobo Metais’, a composition by CVRD with
AAC, MITSUBISHI and IFC is expacted 10 invest US$ 1.5 bilion
for the development of a copper-gold deposit In Para state: RIO
TINTO s expected to spend USS$ 230 million in its new nickel

Setete finrrdon e Biwremientos, Ry Junein, A0, 2000
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project at Serra da Fortaleza in Minas Gerais state: INCO from
Canada will probably invest some USS$ 200 million for a nickel
ming; ECHO BAY (via SANTA ELINA) is expected to spend
LUSH 300 millien for the development of gold mines in Matg
Grosse and Goias slates. CVRD. RIO TINTO. and AAC are
also expected to spend an additional USS 500 million to
guarantee expansion of its gold mines.

When the issue 1s FDI and economic poficy, the main drive
for futhenng private investments and privale initiative was the
deregulation of the economy, with an Increasingly more outward
locking vein by actively seeking greater insertion into the world
economy by weicoming private initiative. Relorms have been
made {and other new projects are under consideration) to
dynamise the economy and make it more efficient in order to
allow it 1o be increasingly tied 1o world trade and global capital
fiows. The government had in the past decade dedicated efforts
In ordar to te-examine and re-evaluate its activities with a view
o change the way State institutions work. This has to a large
extenl been based on the provision of more attractive
condmons for private investors to take advantage ol
opportunities within the national economy. And this was done to
8 good degree by promoting privatisation, and to same extent
by exposing the econamy to greater imports levels,

The increasing liberanisation of the economy has tried to
combing elforts to keep inflation under conirol {and avaid
aevaluation of the currency), to keep high levels of international
reserves, to best manage the balance of trade and not allow he
external debt/GDP ratio 1o increase {which raises a concern of
increased vulnerability to foreign forces). The macroeconomic
pianning was supposed to be one of the mast imporlant “fronts
of control” of the economy. This also included (and still
includes) cutbacks in public spending and export promotion as
some of the ways by which the economy could be stahilised
and prepare iself for achieving higher growth levels.

In order to tackle more systematically the issues relating to
the reasons lor shifis in the pattern of FDI over the past twenty

Kerie Vitders ¢ flm'itmr:rnn, Ris e Taneiro, n 46, 2(66)
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years this section will be divided _lr_lt{} sub-secticns deislr::'-g w:lldh
governmen! poiicy. and the specific cases of alumin , Qoid,
iron & steel, and enargy sub-sactors.

4.2 Government policy

In the specific case of government policies lor tt:ja ;:gﬁ
industry, the most imporant reasons for cfﬁ%ﬁgﬂﬁ ESE?EMinin
the patterns of FDI since the 1960s were, the 1 i lhg
Code (Executive Law n. 227 dated February 28; 1 ; *Iment
1988 Constitution; the publication of the DNPM Dav? opra s
Plaln of 1994 (PPDSM, 1594, me_ “Plano Plurianua ﬁmaj
Desanvolvimento do Setor I;J"iiineral |5 1|'|1z=f 15951_1:;?-"?:: i

t number € (six)” (ol 15th ol Augusth :
S{T;;:i::;:l?qhﬂining in Brazil: Basic Information for t_ha Irﬁi;i]s]:t.i;
by the National Department of ru'lln_aral Production :.Tmﬂé
1996); and, the 1887 pfiuatlsatmrt af C_"{HD. s
developments concentrate on the State's capamuesdm ; -
areas in which the main gu:deﬁne:s and p_nc-m-ues for .e':.rr mt]ice
ang promoting the mining sector in Brazil were puthtu p t&{:flsaci
The conseguences of these policies were mainly charac e'nin
by two distinct and opposing commitments - to open up munlng
to foreign players (as in 1967), to restnct foreign plav;:;s; l'f';lg %g
abilities (as in 1288), and again to open up mming (1 ! :
to the present date).

It is important to view these issues listed above as parl r;fnz
historical process that had been |nf1uapFad by premfustg e
and government initiatives. More specifically, we re ?Igrlmeim
1972 Braziian First National Flan ior.DweEnpment i it
Planc MNacional de Desenvolvimento”, lhe__ PND-1, ah .
Dacree of 111h October 1972 (‘Decreto-Lei” n. 1240) t rvl:-us',:':l
which the government prepared the CONCession of mcentgesree
export minerals that were abundant in Brazil. An_{ﬂhgr ;mthe
(‘Decreto” no. 71248 of 13th Oclober 1972) institute i
incentives for the mining industry and for those industries

“ This Amendment revoked article 171 of the 1988 Constitution
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worked with the franslormation (e.d. beneficiation) of primary
mineral products that were scarce and needed in Brazil
(promating impon-substiiution within the mining Industry), and
hence trying to foster private initiative (national and foreign) to
develop domestic mining so that imponation of minerals could
be reduced and national production increased.

The 1988 Brazilian Federal Constitution, in its Anicle 171,
defines what i1s a "Brazdan enterprise of national capital” as that
one where “the effective contral 15 under the direct or indirect
titularity of individuals residenis in Brazil or under control of
enterprises regulated by internal public rights, understanding
the effective control of enterprises the titularity of the majarity
voting capital and also the exercise of decision power to
administrate its activibes”. The relevance of this Art. 171 is due
ta the fact that in Aricle 176 {first paragraph), is said that: “The
research and extraction of muneral resources will only take
place with the authonsation of the Government of Brazl,
respecting the national interest. by Brazilans or Brazilian
enterprise of national capital ...", It was then prohibited the
research and extraction of minerals by Brazilian enterprises of
toreign capital - what was similar 10 the 1937 Brazilian
Constitution from the time of the "Estada Nova”,

The 1888 Constitution also was responsible for extinguishing
the 'IUM mineral tax ("Imposto Unico sobre Minerais™. or
IUM)™, that was substituted by the 'ICMS tax’' ("lmposto sobre
Circulacao de Mercadonas e sobre Prestagio de Servigos')
according to Anicle 155 The main purpose of the IUM, a
laxation exclusive for mining, was to link the economic activities
directty to their origin, 10 1heir source. This was thought to bring
about a series of advaniagss for the municipalities developing
mining ventures, and for some local-state mining enterprises
(entidades estaduals de mineragaao”}, The mining sectar had in
the past the conditions to monitor it its own tax [the IUM] was
effective and it it was being channelled (or not) to the places

" The IUM was croated by Law 4425 of 1962 (Ihat ako created the ‘Nabonal
Fund for Manng of Fundo Naoontal de MinsacSo™. 1he FNMn).

where mining activiies were iocated, e.q. through the provision
ol infrastructure or other types of incentivas for the sector.

Iri the framework of the new legislation (from 1988 on), it is
up 1o the government administration (state or municipal), at their
discration, to direct more (or less) rescurces to incentive {or not)
the growth of the mineral sector. The power (hal was once
embodied in the sector through the IUM {controlled by the
Federal Governmen! via the Senate. “Receita Federall and
Ministry of Mines) is now in the hands of administrative agents
not directly linked to mining. With the promulgation of the 1383
Constitution the control of mineral taxation went from the
Federal sphere (IUM) to the state sphere via the Conselho de
Faolitica Fazendarna-CONFAZ. The most important incentives
given directly 1o the mining sectar by the Federal Govermnment
alter 1988 were those including the exemption of Income Tax
(“imposto de Renda®, IRPJ) for projects developed in the
SUDENE and SUDAM regions, and the special incentive
regime for the Programa Grande Carajas (PGC) in the states of
Para, Tocantins and Maranhao,

The cancellation of the IUM and the adoption of the ICMS
meant that mimng was now subjected to the same tlaxation
system of all ether economic activities, it was no maore a 'special
case’. The changes in the taxation system resulted in some
observers considering that (see Melo. 1990} “the high levels
of taxanon over Brazlian mining, that includes 53 taxes and
other contnbutions, s considered one of the main reasons for
the low interast of investors for this sector”. One of the main
concerns expressed by Melo (op cit) was thal the IUM was a tax
calculated over company results, and that the problem with the
ICMS was that it is calculaled over production - and this
resulted in growth of what was cellected Ly the government.

* mielo. ©. C [1990) "Tibwacio e poliica cambial sdo desahos aos
minaradores”, Mnenos/t xiragdo & Processameanio, ¥ 14, n 180, p. 21-3 (une}
[S&0 Paulo: Publicaches indusiias Brasdeiras)
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Rraz (1893 1-7) considered thal with the elimination of the
[UM and the inclusion of mining in the ICMS capacity. the 1988
Constilution considered the mining sectar under _I:ne sAMEE
taxation system of cther nalional economic aﬂmhgs. wh_at
resulled was Ihat. except for the case of the imancl_al
compensation 1ax' (Compensagao Fmanceira plaia Exploragac
de Recursos Minerais-CFEM), which is not paﬂlmulamr a major
laxation burden, minng was not having a qnsaduantugmus
ireatment when compared to other economic seclors. The
matters of taxation nadeguacy or canfust_ng lax systems ta_r:nt
somathing specific to the mining sactor, it allects the Brazilian
econamy as a whale.

We will now provide a view of the main taxes tEeﬂeraI. stalg:
municipal) that are applied to the mining sector in Brazil. This
illustrates very clearly the main pieces ol Ie:grs!natlnn that
regulates mining seclor activities and influences toreign playgrs
ventures and, as a result of this, their desirability 10 further
participate wilh grealer or smatler levels of FDIL. As i may b
seen, government policies in recen! years could be divided Intc
three main perinds, the 1987-1988 penod (when the new
Constitution was being elaborated ang written), the 1989-1994
period (0! transition, marked oy political turmol and econamic
liberalisation), and the posi-1995 period (that corresponds 10
the Fernando Henrigue Cardoso presidency)

Taxatian cyver [urnover:

WS Thie is a state tax (value added tax), It s
generated from operations of merchandise circulation
and services, This tax is based on the principle of
'selactivity’, e It is applied according to local state
polictes (where local government can choose to c:harge
mote or less depending on the imporiance of the actmty
and in accordance 1o local pnorifies - a case by case
approach for negoliations). The revenues generated via
the ICMS have the following destination: 75% tor the
state collecting it, and 25% for the municipalities where

Sivie it e ocamenstiy, Beede duidiees, fA, 2000
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the cormesponding activity was undertaken, The main
riles tor the ICMS were first established through the
"Conselhc de Politica Fazendarna™ (COMFAZ), through
the Convénic n. 66 of 14th December 1988,

- COFINS/FINSOCIAL: This 'Fund for Social Investment’
is built by charging a 2% conlribution over tumover of
mining enterprises {basically with the intention to finance
social security projects and programmes). Exporis are
exempt of this contribution.

e main legislation for the COFINS-FINSOCIAL is: Aricie
185 (|, paragraph ) of the 1888 Constitution; Law 7611 of
1987, Law 7738 of 1989, Law 7787 of 1989, Law 7884 of 1989
{altered by Law 8147 of 1390); Law 8114 of 1990, Law B177 of
1891; Law 8212 of 1991, Law {"Lel Complementar”) n. 70 of
1891 (fellowing orientation given in Article 155, paragraph 3, of
the 1988 Constitution); Law 8398 of 1992; Decree-Law 1940 of
1982 (altered by Law 7611 of 1987 and Law 7787 of 1983 and
by Decree-Law 2397 of 1987); Decree 1030 of 1993;
Declaratory Act 01 of 1997, Normative Insfruction of the
Direclor ¢f the Federal Revenue 03 of 1992; Declaratory Act
CST-02 of 1992, Provisional Measure 725 of 19895, Normative
Instruction 21 of 1995; Provisional Measure 1025 ol 1995,

PIS/PASEP: This ‘Program for Social Inserion’ tax,
created in 1970, was onginally designed to promote the
wellare of employees in the context of the enterprise
development. Moreover, 1988 Constilutional regulations
gave o diferent purpose for the PIS, and now at least
A0% of s resources should be used for finance
programmas of economic  development; while other
attributions include providing an extra annual payment of
ong minimum salary for employess earning less than
two minimum wages, and fo finance unemployment
benetils. The contnbutions for the PIS are ol 0.65% of
company lurmover {tofal operanonal revenues).

avrns Fyieedoy e Sicumentor, Ricede danedve, w40, 2000




The PIS-PASEF s regulated by Law 7714 of 1988, Law
8177 of 1991: Law B398 of 1992; Law 9004 of 1995. Decree-
Law 2397 of 1987. Decree-Law 2445 of 1988 (altered by
Decree-Law 2449 of 1888, Complementary Laws 07 and 08 of
1970: Normatve Instuction of the Director of the Federal
Hevenue 03 of 1982, Narmalive Instruction of the Secretary of
e Federal Revenue 21 of 1998, Declaratory Act CST-02 of
19u2: Provisional Measure 725 of 1994; Prowisional Measures
1025 and 1026 ol 1995,

CFEM: The 'Finanmial Contribution for the Exploration of
Mineral Resources' tax, that was forecast in Anicle 20
{(IX. first paragraph) of the 1988 Consfitution, was
requiated through Law 7990 of 26th December 1989,
and complemented by Law BOO1 of 13th March 1990.
This legislation guarantees to the stales and
municipalities, and also to Federal administration
agencies, the participation in the results of mineral
exploration in the lerrtories under their control via &
financial compensation’ system. The base for its
caleulation is net turnover resulting from the sale of the
mineral product under consideration {considerad in s
last stage of beneliciation, but before ils indusinal
transformation). Different mineral commodities have
different levels ol taxation, and for example, gold have a
1% aliquet chinge over net tumover firon 2%, and
aluminium 3%)°",

The main legislaton regulating the CFEM comprises of
(apart from those already mentioned); Normative Instruction n,
83 of 23rd May 1990 Decree 01 of 11th January 1891; Decree

' Met irrover is calculaied by suttracting Irom the toial of sales ravonues ha
armciinl of Exstion due over e commencaiisaton of the minedal product, the
sxponses of anspon Bnd AlG oNpanses Of Nsurance.

" Gold wis realed i two different ways by ke 1988 Constitution 1t can be
aonskiersd 55 43] ficancial assel or en sxchange instiument, whon it is
pxtlusively sUbjecled to the Fadera) WOF fax with a 1% chorge over turnover,
el alse gold may be consdated ag () marchandisa, whan (118 subject 10 1he
IEME ol local state compelenoe, regulated by Law 7768 of 19849,

Serie Extaalon ¢ Dyovsmeviton, Ko de danvaees, a6, 2N

n. 1'of 11th December 1991 Edict ("Portaria DNPM") n. 6 of &th
July 1992 and

Law n, B876 of 1994 [Adicle 3).

The resuling CFEM proceeds are distributed as foliows:
65% for the mineral producing municipality, 23% for the state
where production is being carried out. and 12% for the Federal
Gowvernment {being shared ameng the DNPM and the Brazilian
Federal Agency lor the Enviconment-IBAMA)

Taxation over prafits

CSOC: ‘Social Cantribution” tax. Was created to finance
soc@al security expenditures. Rales are equivalent to
around 9% 1o 10% of profits (betere income tax is paid).

The main legsiation for CSOC! Law 1598 of 1977, Law 7689
of 1988 (altered by: Law TBSE of 1889; Law 7988 ol 1989; Law
BO34 of 1900; Law 8114 of 1930}; Law 8383 of 1991; Law 8541
of 1985; Decres-Law 2413 of 1988 {altered by Law 7988 of
1963), Decree-Law 2426 of 1988 {aliored by Law TESE of 1989
and Law 8114 of 1990); Decree 85.450 of 1980 (revoked by
Decres 1041 of 1994): Normative Instruction SRF 198 of 1988;
MNormative Instruction 38 (Departamento da Receila Federal) of
:?9"1;1F‘Edaria 468 ol 1891, Hesolution of the Fedoral Senate

ol 1995,

- IBPJ: ‘Income Tax lor Companies’. The basic working
rate tar this 1ax 5 of around 25% owver 'laxable proft’
{"lucro tributavel’). These include mainly deductions
relating 1o cosls, indirect 1axes, depreciation,
amorisation. expenses wilh non-capilalsed research,
and “quota de exaustao real.

The main legisiation for the IRPJ is; Law 7714 of 1888, Law
7988 of 1989; Law 8167 of 1991; Law 8034 of 1980, Law B3&3

Serve Fsningos o Fociomenios, Rio de Janeiro, nd60 600



ol 1991; Law 8541 of 1995; Decrec-Law 2397 of 1987: Decree-
Law 2413 of 1988 (ahared by Law 7088 of 1089} Law 2426 of
1988 (allzred by Law TBEG of 1889} Law 8114 of 1920:; Decree
854501 of 1880 (revoked by Decree 1041 of 1994}

- AEIR: 'Additional local-state Income Tax', The 1988
Canstitution (Article 185, II) created this tax lor the
governmen! of local states, and it reaches up to 5% over
the mcome tax paid o the Federal Govemnmment for
Individuals, or up to 5% over profits for companies. This
non-compulsory tax may be usad as an instrument for
fiscal incentive in order to attract new invesimenis (and it
Is administerad by the states locally, that determine its
vilues from O up 1o 5%).

= LL: ‘Tax over Net Profits’. The shareholdars, panners
and owners of enterprises are subject to a taxation ol
8% over net pralits at the and of the legal year-base.
This tax charged independently of profits being
distnbuted or capitalised (it is nor deductible from the
income tax}, Regulated by Law 7713 of 1988,

A study of the effacts of taxaton in the natonal mining
sector was published by the DNPM (Vale et al, 1992), and
concluded that with the changes promoled by the 1988
Constitution, the number of taxes over mining grew with the
creation ol the CFEM; and aisc that, even knowing ol the
methodological complications  of  proceeding  international
compansons, whan Brazil is comparad o other countries It was
considerad that the level of taxation in Brazil was higher than
that of other Imporlant mineral producing countries. The
PPDSM (1994) also considers that taxation should not be a
determining factor for mineral international competitiveness, be
it in the form of axcessively heavy taxation, be it inhe form of
excessively promoting the subsidisation of the industry. The
PPDSM suggests that fiscal procedures should be simplified,
bath, for internal and for extemal (exports) transactions.

Setrpe Extelin o Do someninid, Bive e Samedroe 46, 200

One of the main problems of the Brazilian taxation system s
s large number ol taxes and contributions. Not anly this is a
problem, but also the fact that several of these taxes were
created with the intention to alleviale social problems (the
revenues were supposed o be usad for social matters). Bul in
reality, what actually happens is that society al large is forgottan
and the money from taxes is usad 1o cover excess expenditures
and 1o cover part of the national Pudgel, which In grinciple is not
whal was supposed 1o happen. One of the main problems in
Brazil is the lack of consistent public palicy with what to do (and
how 1o do) with respect to its fiscal management, This problem
is complicated by the fact thal most of the time Brazil is also
subi@ct to weaknesses in its monetary management as well.
Public administration 15 always proving 1o be inefficient,
complcated and -t.‘rhr?n‘uSIrl-g"'E - and this is reflected by the wealth
of laws that are in several cases elaborated 1o change some
previously determined course of action, usually harming
nrganisation and stability,

Mackenzie (1998) considers that: "From the perspective of
corporate investment strategy for mineral exploration and mine
devalopmenl, the ranges of mining tax criteria associated with
the ten selected South American nations [Argentina, Bolivia,
Brazil, Chile, Colombia, Ecuador, French Guyana, Guyana,
Peru. Venezuela] are found to compare favourably with the
eight selected Australian and Canadian junsdictions [Northem
Territory, Queensland, South Australia, Weslern Australia,
Briish Columbiz. Manitoba, Ontario, Quebec). In fact. the
stronger South American tax competitors - particularly Chile and
Brazil - have a decided edge on thelr global rivals,
Nevertheless, there is much scope for improving the elliciency
of mining tax policies in South America, panicula My with respect
1o the harmiul consequences of regressive revenue-based
royaltes. For example, our analysis demonstrates that between
1% and 35% of the potentially economic deposits discovered

" In the caze of mining, the mwyar William Frarg poims oul (hat the Law 79060
of 3985 (that created the CFEM tax) = aganst Conslitulonal princples,
violating its Articie 155 (third paragraphy; In Froire (1996 222). The Govemment
Wits abla to craals laws mat Ao aganst Constitutional prnciples:
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are rendered uneconomic by the existing Scouth Amencan 1ax
systems, Realisation of the full economic polential of Scuth
America's greal mineral wealh will require progressive reforms
In miming t@xation”.

Compelitiveness based on faxalion positions can also be
explained by the lact that several companies do not pay ta::t.
ARose (1999 3) explains this by citing that: "Major companies in
Brazil who pay all their taxes are estimaled 1o pay on average
some 43% revenues in taxes and “contributions”. But according
to the head of the Federal Tax Service hall of Brazi's 530
largest firms [what includes many MNEs] pay no tax at all -
having either good lawyers, good accountants or political
cover’,

Since 1995 a number of changes have been introdiiced 1o
the 1988 Constitution, reducing or eliminatng several
constrainis to FDI flows into Brazil Among the most imporiant
measures were: (a) suppression of the constitutional definition
of Brazilian firms ol domestic capital, so that all lirms based in
the country are to be considerad domestic, with the imporant
consequences ol improving the access to official credit and are
allowed to expkit mineml resources as well as elecine power
supply. (b) private firms are now allowed to paricipate in the
distribution of urban gas; (c) private firms are allowed to
participate in the oil industry, competing with PETROBRAS: (d)
foraign lirms are aliowed to paricipate in domaestic navigation;
(e) the constitutional reform dropped the prohibition to private
firms to participate in the telecommunication business: (f)
differentiation between domestic and foreign-owned capital in
the linanclal sector was eliminated, both: in terms of limits o the
participation in inancial institutions and for laxation purposes.

In light of constitutional nghts, the legal framework for mining
activily states that mineral resources may only be explored and
mined under the authorsation or concession regimes stipulated
by the Federal Govemment. This might be pursued by a
Brazilian cibzen or incorporated under the Brazdan law by a
cormnpany which has its head office and administration in Brazl,

Sde Baliedos o Dicerencaton, Riv de Samecko, o0, 20
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the mining product ocwnership being guarantead 1o the
concessionaire, Exploration will always be authorised for a fixed
perod. Exploration and mining concession may nol be assigned
or transterred, wholly or panially. without prior consent by the
Federal Government (1e. responsible for legislating on mineral
deposits, mines. other mineral resources and metallurgy). The
systems lor exploration and exploitaton of mineral resources
and reserves in Brazil are defined and requiated by the 1967
Mining Code and its regulations and corresponding legislation,
which still preval with the amendments and innovations
introtuced by laws subsequent to the 1988 Constitution
enagimant,

One of the main changes prometed in mining in recent years
was the publication of Law n. 9249 (o Decembet 1895), which
stipulates new legislation for mncome tax. The basic legislation
on foreign captal in Brazil are consolidated in Law n. 4131 (of
1962) and Law n. 4320 {of 1964), and regqulated by Decree
55762 of 1965 - complemented by the 1995 Law n. 9249
quoted above. For purpose of law, the concept of fareign capital
s explained as assets, machinery and equipment received in
Brazl from overseas. invested in the country and destined for
producing assels and services. Financial or mManeiary resources
brought into Brazi {for investment in the economic activity)
belonging to individuals or companies whose holders reside
abroad {or have their head office overseas) are also
considered foreign capial Because the definition of foreign
capial is too broad, # is bard o evaluate its inflow and Its
importance for the domestic economy,

The creation of the National Privatisation Frogramme (PND)
under Law n, 8031 of Aprl 1990, constitutes one of the main
sleps towards promaoting private investment in Brazil. Although
the participation of forasign players was imporiant in many
seclors, and although President Cardoso starred promoting the
PND more aggressively from 1984 on, eager lo see more inflow
of capital into the Brazilian ecenomy, the PND was not a
success {considenng loreign capilal) for the mining sector. This
was mamly due to the government's biggest trump card. which
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WAD, and this enterprise did not attract the desired
:‘r-?:regtunl foreign capital. Athough the privalisation of CUHE
has been an important landmark in tr}e pﬂva!lsahr:)n pmgraer;:_i 5
the resulling revenue from its privatisation tmglqed around v s
4 3 hillion. or 19.1% of the total of USS 17.3 billion mﬂeclem"-;i
the PND fram April 1890 until May 1897 (see Table 14],
CVRD went to local national players.

: nding values in
Table 14 - PND {*), share per sector and correspo
USS billion (considering the period from April 1990 to May 1987

inclusive)

Secior Share (%) Value
Steal 32.2 % 5.56
nAning | 19.1 % 3.30
Electricity 16.7 % 2_39
Petrochemicals 156 % 2.7 CI'
Raiwavs B.5% 1 :..zf
FE’I'I'I“ZE!‘“} 2.4 ‘l:l. ﬂ

Others | 5.4 % 0.96
Total | 100% 17.3

Eourna: BNDES, 1067 ANDIMA, 1887
{*1 Braiian Privatisation Programmea {PNDY

4.3 The case of aluminium

In the specilic case of the alurminium sector in the 1920s l'rhls
cansidered that influx of FDLn Brazil was racjuc;eu:i di%trf Tte
large  amounts ol aluminium - sold by C!E? [cx-LJ_; 19;5?
European and Nornh Amencan markels rnamr_y until i
which contributed as well 10 depressed Intermational pruf;es or
the metal, which. in tumn nfluenced several producers 10

drastically reduce or cancel new investments for thﬁ U%gm-j|l~ng
of the capacity of installations. Regarding FDI in the Tfa-zllﬁe
mining indusiry, the man projects and interests 1ol :
mambars of the aluminium sector claim that the fu_undau_cms_l_c
the aluminium industry are related with the economic aw.ralﬂabs ity
of bauxite and of energy. This points now not tuz new projects in
Brazil, but for new projects elsewhere, In oihar “more attractive

Cirie Foanmilin « Iocamerion, Kisede dimeare, # 46, JiNE

regions (USA today, lor example, 1§ considered a betier
grviconment for mining-related business than Brazil when
considenng new developments and projects for the aluminium
Industry).

The end of the 1990s is seeing a cerain “migration” of
indusinal activilies mowving lowards the oppesite direction to that
during the past three decades, i.e. now activities are gaing from
the ‘emerging marksts’ towards the ‘developed countries’
['reverse migration”]. In the speciic case of ALCOA, for
example, it is observed that duning the past few years (the years
of the 1990s} this company has direcled s investments to the
European region (g.9. Hungary, Italy. ani mare recently Spain)
Several European countriecs are able today to produce energy
al lower prices than several emergng markel counlries
{ncluding Brazil). Bauxite, in the case ol the European
counines, is usually bought from Africa {e.g. Gunea). i s also
relevant to remember thal between 10401 and 1095 the ax-
USSH was selling off a large amount ol mineral commedities
and mineral products (including bauxile, alumina  and
aluminium) that were in most cases bought by European
countries, This made the European market very attractive lor
businasses 1 the aluminum sector during the 1980s (at leas?
unti 19898). promoting the enlargement of European industral
oroductive capacity in this sector

Tha Norh Amercan market s also geining greater
impaortance and one event which is certainly going to bring
sewveral changes 1o this market (and to the warld market as well)
5 the merger agreement between ALCOA and REYNOLDS
(Reynolds Metals Company) of August 18 (1999), where
ALCOA will acquire all outstanding shares of REYNOLDS in a
tax free stock-for-stock transaction. ALCOA president Mr. Alain
4. P. Belda said that "The new company will be better
pasitioned to address the gngeing globalisation of the metals
industry and the new compatitive landscape this is creating. It
will permit the greater efficiencies and cost reductions required by an
environment that has seen the lowest pnces in many years for our
commodity products” (www.alcoa.cominewsdatestimene).
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4.4 The gold sub-sector

In the specilic case of gold. the characteristics ol recent
investment plans in Brazlian mining is clearly showing a high
degree ol concentration an the prelerence for gold explorabion
(see Table 15 for mamn producers in 1896). The importance ol
this metal is confirmed by & number of loreign companies
interested in developing businass in this sector, e.g. BARRICK
GOLD. ECHO BAY. NEWMONT. PLACER DOME, TECK
Corporation, There is alsa interest by part of ‘junior companies’
from Canada and USA. Of the 15 companies listed in the
Vancouver Stock Exchange (VSE) in Canada that have
interests In Brazilan mining (see Table 16), ten are only
interested in gold {and in two other cases neld interests arg
shared with dinmand).

Table 15 - Main industrial gold producers in Brazil, 1996
Comparces Enaluchion L
ik of gold) of mlostrial
productian
CWRD 18.010 00 3p12%
Moero Valho- MMV Anglo Amencan (7} 740000 15.66 %
Rio Pamscatu-APMWRD Tinto (7} B 150,00 1090 %
Siera GrandeCoxas-MSG dAngln 38700 08 19 %
Arvanican 1)
Sfio Borto-SBME idarada 1) 3130 00 06.62 %
Jacobini- MO ANgle Americen {7 1.3108.00 (0 0 B
Santa Elina-MSEEsno Bay (7 B0, 40 1,69 % =
Oners T, BB (R 16.03 %
Total industnal grodoston {15} £7,346 00 100 % [[P)
Ganmpa” pracuction (GR) 5 1 000,00 100 " (GF)
TOTAL 1P} + (G} BA 24600 | 100% (P} + (GP)

1=} Inchoates Tomann Conuol;
{=*} Valuses for "ganmpa a2re estmales

Seurce Orasd MinomiDNPM

Silrdee Wsrieeloan o Pl smengen. Biradie donireo, o6, 2000,
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Table 16 - Listed companies in the Vancouver Stock Exchange
with interests in Brazil. 1997 (in alphabetical order of company
names)

Company Interests

~1 | America Mineral Fields Inc. Diamonds

2 |Canabrava Diamond Corporation Diamonds

1 | Consobkdated Dencam Development | Gold

Coip.

4 | Deplat Resources Lid. Gold

& |Diagem Intemational Comp, Gold/Diamand

B | Feon Ventures Ltd, Giold

7 |ticldan Palm Hesources Lid, Gold

B [Highgrade Ventures Lid, Diamond/Gold

9 | Lysander Gold Corporation Gold

10| Madison Energy Corp. ReryiodFeldspar/Columbite

It | Curominas Menerals Ine. Gold

12| Sarena Resources Lid Gold

13| Soulh Duval Gold Corp. Gold

14 | Tapajos Gold Inc. Goid
16| Vannessa Ventures Ltd. Gaoid

Sgurce Mingrio & Mingrales. 1987 Docegea/Uinicgmp (b ihweie vse com)

Known gold reserves in Brazil are not impressive if
compared with countries such as South Adrica or the USA.
However, this is the case due to lack of geolegical studies and
survays. This situation i mostly due to low levals of investment
than o geological potemial, ‘Resources’ may be extensive, but
they are still largely unknown; they still need 1o be transformed
inte ‘reserves’. This "transformation” is made with investment
Because CVRD is the company with years of accumulated
geoclogical knowledge of several parts of Brazil - due to the work
undertaken by DOCEGEQ (CVRD's subsidiary for mineral
exploration), il is thought that most of ‘proven resources’ (=
reseryes) of gold are in the hands of this company. Probably
CVRD controls foday around 350 to 450 lonnes of gold
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reserves. But f CVHD wishes 1o substantially increase its
preductan - as it is said thal the company's target for its gold
producton lor the year 2000 is of 31 tonnes - and reach higher
levels in the International ranking, much has still to be made to
narease gold reserves.

Gold production in Brazil will have two main fronts for
devefopmen in the next decade, (a) gold from the Amazoman
region andfor (b) gold as a by-product of other ores. The case
for goid exploitation from mines with other ores is really
imporiani to mention, As gold alone can be a nskier veniure,
companies will be more prepared 1o discover and exploil mines
with two [or mare] mingrals. Ths s the case, for example. of
developments such as the ‘Salobo Projecl’ in Pard state and
the ‘Chapada deposit’ in Goigs, The Salobo project is a
parinership betwsen CVAD and MMV [the main shareholders of
MMV are Banco Bozano-Simonsen and AAC). This 15 a
business that is being researched in order to produce 8 tonnes
of gold per year together with copper exploitation, The Chapada
deposit 1s a parinership between Mineragio Santa Elina (MSE)
and the Canadian company Echo Bay Mines (EBM) in order to
study the viability of production of copper associated with gold.
This deposit could produce, per year, 60 thousand tonnes of
copper concentrate and & tonnes of gold.

4.5 Iron & steel sub-sector

The Iron & steel sub-sector represent very well the
relationship between productive capacities, the domestic market
and international capital. The large ntegrated groups that
produce steel in Brazil, i.e. CSN, USIMINAS, CST, COSIPA,
ACOMINAS, COSIGUA, BELGO-MINEIRA, ACESITA and
MANNESEMAN (hsted In decreasing order of importance
considering heir paricipation in total productive capacines for
the 1991-86 period), even f only subjected to minority direct
loreign paricipation in ther ownership strumure"’a, e.0.6.7% of

¥ Apart teom MANNE SMAN that is undor majonty German control

Sérve Foamidon o Dosgameerions, Ko de Seveirn, o 46, XM,
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CSN belongs to Citybank, 18.5% of USIMINAS is under
Nippon's control Trom Japan, CST has 10.3% of its shares
under Japanese contral and other 1.6% belongs to California
Steel, BELGO-MINEIRA has 9.28% under direct control of
loreign  shareholders (see Table 17), they are mainly
manutacturers of steel products that have a high share of their
production destined 1o the auto-industry and auto-parts sector
m Brazil (which is mainly loreign-owned) or to export markets,
The aute-industry in Brazil is mainly represented by FIAT,
FORD, GENERAL MOTORS, VOLKSWAGEN, MERCEDES-
BENS, VOLVO and SCANIA. The domestic consumplion of
steal in Brazil is highly conditioned to the needs of these MNEs
and 1o their business activities and sirategies.

Table 17 - Companies of the steel sector in Brazil - shareholding

) ~ sfiructure, 1997
- . 108 -
5N Grupd Vicunha {13.9%]
Prowy {7) [10.8%%)
~Rradesco (10.9%)

B8 j10%%)

LDocenave [2.8%)

-Lhub dhe Investmantos CEN (955,
Cilybank (8.7%)

b [ 3.8

Empsa (1.1%)

Chhars. (28 0%

LIS RINAS Mippan Lsiminas (18 5%)
«Gluba de Invessimantos o Calea Empreg, Lssmngs (18.1%)

GWRO(15,5%)
Friayl () (15%)
alla {7, 7%)

Dhstribunsngs o Ace [5.1%)
Carmarge Corrln (4.3%)
SOthern [15.8%)

GaT ACESITA [26.3%)
VRO 23T
Jopandse Starabolduns 10 3%
FunssaslyCIEST - Clube de Emprogadas [3.4%)
{Calleinia Sloal (1.6%)
_| +Cthors {32.7%)
Source: Brasi Mineral
1"y Prewi: Colxn de Presidincia dos Funaonsnos do Banco da Brasid,
1770 Sistel Fundaghe Telabras Segundaila Social

{7 Petros: Fundagio Potrobras do Sequridade Social.
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Table 17 - Companies of the steel sector in Brazil - shareholding
structure, 1997 (conl.)
e LA g i

Ci 2 A USIMINAS (42.8% )
— Clube de invm"élm Emategados Gosipa-CIEG {13 5%]
‘Bozans [ 13.4%)

-Brasiubo {11.9%]

-Fundagic (osinz Segundade SocalFEMCO (b %)

SINDIA (6,750

Chhers (313

ACIINAS lube Paricg: Acoaana oos Empreg. da Agominas-CEA
(18.58%) T

Lia Minera Parkcp, incustt & Camere. CMPIC (17.17%)

Agropocudna Senhordo Banfim (10%)

-Banca de Craditn Nacional (10%)

-Ranco Credito Feal de Minag Gorog (B 085}

A Villares (8.21%)

SAcominas:Aoocs om Tesourara {5 62%)

-Bonca do Estasg de Minas Gerals (5 06%)

CVRADDogenawe (5%}

Bance Real [R.8%)

-Unifn Comencs 8 Parkicipacoes (2. 55%:)

DHhars (4. 7255

COSGLUA ~Bmupe Gedau [ 100%)

AFLGO- -SIDAHFIN SA (12.72%)

MINEIHA P ) 110 B3 5D

ARDED S A1 1054%)

Grupo Bragesco (7 75)

Capntrus (7.3%)

-Assoc. Ranel. Emprag. Salgo-Mineua-ADEDM (S 1%)
Ao, Assist, Baigo-Moesa-AATM (2 5%

JAther naticna! sharehoidens (25 07%)

<Cirther foraign shisreholders (G300
ACEGTA Pravi (") 122.94%)

“Fistel (7} (1B 18%)

Pelres 111 (8.16%)

Pratyi-Haner) (2 31 %] ;
et Soourd. Sociol Carmgios @ Taldgr-1SS5GT (1.26%)
Hoo Grangeza Fundaghs Prev. Assit Soclal-RGFRAS
(. 254)

Clube Inveshmenos Frmprag. Acesin-GIGA [O.04%)
~CHnars (45.95%)

MANSE SMANN -Mannasmannraran-Werka AG (TO%)
“Cthars (24%)

Source Brash Mineral

'} Prewit Caixa de Prewdéncia dos Fundiondnes do Banco do Brasil
("1 Salel Fundagao Telepas Seqedade Sodial

(=), Motros: Fungacho Petrobrds de Sequndade Socal
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The most important change in the steel and metallurgical
sector was its pvahisation between 1991° and 1993 under the
National Privatisation Programme (PND). Through the PND the
Braziian Govermment transferred eight steel companies 1o
privale owners. They were: USIMINAS, COSINOR, ACOS
FINOS PIRATINI, CST, ACESITA, CSN, COSIPA, and
ACOMINAS, which represented around 70% of total domestic
production  capacity. Pnvatisation, in the words of the
government, was termed decentralised ownership in the steel
sector. The resuling scenario of this decentralisation of
ownership is shown in Table 18, Decentralisation of ownership,
productivity and profitability gams, and also the promation of
private businesses (by taking the State out of these activities),
is what the Government aimed for. The Government also had

similar plans for the mining industry (what was Indicated by the
privatisalion of CVRD).

Table 18 - The Decentralisation of ownership of the steel sector in
Brazil - shareholder structure after privatisation

(after September 1993)
Snaraholders Her cont holdings
Finanaial Inskitubons 28%
Steol Seciy Groups 18%
Emglovees 16%
Farsgn Investors %
Pansion Funds &%
Liomeste Invesions BY%
Cligrts o
_ Buppligrs 8%

Source BNDES

Table 18 shows that as a result of decentralisation of
ownership, forelgn investors now control (directly) around 9% of
holdings (alter September 1993). However, it is difficult to know
the real dimension and real impertance of foreign capital after
he changes promoted by pnvatisation as there is also an

" The privatsation of the steai sactor roally starded in 1988, but it /s a
comventon fo consiger the year of 19497 because it was oy from then on
fatartiog with LSIINAS) tha! fhe most imporant companies ware privalised.
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indirect participation of foralgn_ capital mmugh financial
institutions, the steel sector itself, clients, and suppliers.

CSN exemplities very well the new stage of *ﬂragg?n
participation in the metallurgical irr:iustry_ in Brazl. In July 18 ti
for example, CSN began the construction of a 230 meglawaie
co-generation thermoelectric power plant at the Prear;qpﬁ ®
Vargas Steelworks. The plant will be powered by gas w ﬁ S
produced as a by-product of the steel production process t1 l}h y
currently being burned off into the :atmnsphsre and los £l
cost of the plant was budgeted as being around USS 300 m Thn
and |s supposed to begin operations by Decerr_r!l:mr 1989, eif—
plant represents an important step towards CSN's energy sﬁ
sulficiency since it will be resp-n@tla for generating
approximately  50% of the steel mill's ESnmatedG energy
requirements by the year 2000. SIEMENS A. G. of erm;ﬂr:
and SIEMENS Lida. of Brazil are constructing the power p
ona tum key basis.

xample of this ‘new stage of foreign participation s
Csﬁrﬁ?rtl::r;mziugn steel producer announced in May 26 (1898)
the tormation of a new company called GALVASUD !E: be
formed as the resull of joint efforts between CSN (51% at_a.ke}
and THYSSEN (Thyssen Krupp Stahl A, _G. of Germany w_:lh a
49% stake), The pnmary aobjective of this new company s 1:?
supply the automotive sector (destined for the producmnur]L
automobile chassis) in Brazil and also other MEBGDE
counttes, The project will requirg investmenis Iula'r'lmg mn[;a
than USS 250 million, with industrial plants Jnsla]legi in Hio de
Janero state and operations scheduled la‘tr-eg,m in the year
2000. The naw company will operate a hot dip steel galvanising
fine, as well as units for the production of blanks (pre-cut sheels
of different formats) GALVASUD will also urﬁ’rse 13139251
generation laser welding technology developed by THYSSEN™.

* A sirategic alliance betwosn CSN and THYSSEN began in 1997 with the
signing of a technology assistance contract in the fleld of lin ciate for e
packaging industry.

Série Estudos ¢ Docamentos, Rio de Janeivn, w46, 2000.
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4.6 FDI and the energy sector

The search for raw materals and their markets is not
something simple and straightforward, several factors have to
be taken Into consideration - and one important factor is that
relating to energy (power use) as studied by Furtado & Suslick
(19895) and by Suslick & Proenga (1995), They refer to some of
the major changes that have occurred In the metals industry in
the LDCs over the past 25 years. This period allows for the
evaluation of the impact of the energy crisis and the changes in
the pattern of economic growth, associated with changes in
energy and metal preduction and consumption profile in the
developing and developed countries,

LDCs and developed countries depict (up until 1995) a clear
divargent pattern alter the two oll-shocks (1873-74 and 1970-
80) when the intensity of energy is analysed. These groups of
countries reacted In quite different ways after the impacts
caused by the two oil shocks. The LDCs followed the track of
using technologies that were energy intensive, while the more
developed countries took an opposite approach, 1. towards
the use of technologies less intensive and less demanding in
the use of energy™ This unevenness in the energy
consumption between developed and less developed countries
have to be considered lor the understanding future trends
refating to trade, linance, environmental issuas, the use of

lechnology, and also, with possible repercussion in all these
aspects - FDI

This cited unevenness in the types of approaches relating to
energy systems (the different modes for considering industnial
energy use) will result in a diverse pattern of power (energy,
electneity) production and use (the amount generated and its
levels of consumption for mineral-commodity production). This
refers 10 one relatively new type (more racent in its appearance)
of uneven development among countries when considering the
produgtion modes and technologies of the industrial sectors.

" Studios of this kind aie apen to issues of competiliveness analysis,

Serie Exticdoy ¢ Deocumentos, Rio de Janeira, re 6, 2000
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This unevenness in relation 1o ‘energy systems’ means (hat
developed countries are producing and using new methods and
new technologies (what ccmes with more modern eqdu.upmenll
for raw matenals exploration, exploitation and processing. New
meihods thal are less demanding with regards to energy
consumption.

The less developed countnes {LDCs) are, in several cases,
still using older methods for raw matenals exploration,
expleitation and processing - which implies the use of older
iechnologies (more demanding in snergy ct:-n_surnphpnlﬁ. Richer
countries wera able to improve and modearnise 1heir |Ind:mtnal
processes, systems, technologies, while poorer nf}untrlas need
more "support” for acquiring or renawing tha|1rl Procasses,
equipment and industral apparatus. This “support” could come
in the farm of FOI in the productive sector - for the promation of
industrial modarnisation and updating. It seems that since
1906-1987 industnes in Brazil are trying 1o improve their
operations (general infrastructure, engineenng and lechrmlngy_l
and their energy systems, and that greater foreign paricipation
is taking place in this renewal & upgrading process. In sub-
saction 5.3 the case ol ALCAN is quoled together wih ils
activilies and plans to improve its energy usage produchivity.
The case ol ALUMAR (jointly owned by ALCOA and BILLITON),
is also mentioned.

The Brazilian Ministry of Mines and Energy (MME) produced
a study ol the 'Chacareristics of the Brazlian Energy
Development' for the 1870-1998 period and concluded that
“The FElectrical Sector more than quintupled its installed
generation capacity during the 1970-1998 period. In December
1898 it had 652 GW in operation (including auto producers)
proportional to 91% hydraulic generation and 8% thermal and
nuclear genegration. The insialled hydraulic generation capacity
of 56.8 GW, as of 31st-Dec-1998 represented approximately
22% of Brazl's total potential hydraulics™. During the period
between the 1970s untd 1992 a growth-trend was noliced in the
parficipation ol the energy-intensive indusines (in the
consumption of indusinial energy), “A great part of this growth

Sdvie Extuitos ¢ .Ir)fjll:'lrrr”'“nu,'l Ricn gle Jeanadves, w46, MK
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Wit a consequence of the Metallurgy expansion, which targeted the
extamal market (the export of steel, ferroalioys and alummium, from
1980 o 1992, increased from 2.3 1o approximately 13 milion
tonnes). " Since 1995-1095, although. “Brazil is placing a higher
value on ds own industnal products wilh less energy consumption”
(hitpeihveavew mime. gov.brSenvdadhistCARAC, & pages).

4.7 Closing remarks

Whan evaluating the perfermance of the Braziian mining
Industry over the past 20 to 25 years, It Is seen (hat the industry
Lnderpertormed (even knowing that in general larms it grew).
Inis underparormance is considerad to have taken place as
growth was not at the level that could be achieved il a clear
mining policy was in operation: Le. a ‘plan’] one that nat anly
neaded o be a written & documented (as it was), but akeo that
could be implemented in practice. Until the 1988 Constitution
was published. the objectives of Braziian mining were to
oropnole  inlense and immediale use of knownr mineral
rasources and the enlargernent of the knowledge related fo the
national mineralgeclogical resource-base. These objectives
weare nol fully accomplished, The opening up of mining lo
private intiative (national and forexgn), during the period befare
1988, did not show the desired results; and the new
Constitution, by promoting changes that 1o a certain degree
riastricted forsign paricipation and “nationalised” mining {what
lasted wunbl  1995), brought an even more confusing
envirenment, making it more complicated to established global
objectives for the adoption ol a mining policy framewark thal
could work more coherantly with the needs of the domestic
#canomy. This brought up a paricd of reduced FDI.

The 1990s can be seen as a perod of preparation for a
renewed wave of foraign mvesiment and participation. MNEs
and toreign investors are now building {or trying to build) a
better and more orgamsed lramework to work in a much
Inerdiar emaronment where there could be the return of the
FD! model’ with denationalisationfprivatisation. The reconstructed

Sete Erdves o Pl smranese s Niel ele dettertvin, e A 2000




& Flavia b Navies Hegenbers.

envionment of the wordd economy with the presence and
regulation of the WTO, the Uruguay Round of GATT, and several
couniries competing with sach other for shares of global
investment proposes to work towards building up this tnendly
environment and under a multilateral framework for FDI in a
*consensus-building process” (see Brewer & Young, 1985). In
order for Brazil to succeed in obtaining higher levels of FDI
inflows, it is now possible to argue thal domestic reguiatory
changes and national economic policy will have to follow mare
and more the changes promoted at the global level,

Sdvte Extuclox e Docueentos, B e Janidrg, o ey, 2,
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5, THE CONTRIBUTION OF SHIFTS IN FDI TO THE SECTOR'S
DEVELOPMENT

5.1 Opening remarks

In order to provide concrete evidence lor the discussion on
the contnbution of shifts in FDI to the mining sector's
development, we will expand on those four 1ssues cited at the
and ol section 3.1 (the 'First considerations’ an the scale of FDI
in the Brazlian mining sector). This will contribute towards a
bettar understanding of lhe issues ol capital goods Imports,
indigennus technolegical development and export performance
{which will be considerad in this section). These four main case
stuglies are:

a. lon ore and transportation and logistics technology.

b. Bauxite-alumina-aluminium and energy use and process
technology.

©. Gold and advanced metallurgical processing technologies.

d. The metallurgy of aluminium and stesl for cans.

5.2 Iron ore and transportation and logistics technology

The case of Mineractes Brasileiras Aeunidas (MBR), the
second largest producer of iron-ore in Brazil (only after CVRD)
15 a good example of the importance of better transponation
systerns and logistic technologies. MBR is going through a
phase of new investments in these areas in order (0 enhance its
preduclivily. The main objective is 10 preduce more with greater
efficiency on the delivery side of its mings. These plans are
imporant now in a time when some of MBR's mines are
heading towards exhaustion and new mines ara being brought

Se'vie Estuddos e Decumentos, Rio de Janeiie, w4t 2000
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into operation. There are plans for investing around US$ 360
mifiion during the 1898-2000 perod and this includes investing
in a complex system of transpor lacilities - from mine to
processing plants, then to railway., and from there to pon
faciites and installations

Nowadays MBR produces around 26 million tonnes per year
of processed ores and their plans are 1o rga-:h levels of 32
million tonnes per year in the year 2004. This will have o be
made during a perod of ‘transibon’ from old mines with
declining reserves to the new Mmill“IEﬁ a:::dym ;Ir:l:l:gr
developmenl. The Aguas Claras and Muluca mi i
way 1o new mirl.esAs?mh as Tamandua and Capitao do Maio,
while the already established mines of Pico and Capac Xavier
are going to continue to be important producers. The_ new
instaliations at Vargem Grande are being built for mineral
reaiment (expected 1o be completed by 2001 or 2002}, and
while the Mutuca mine is going to resume is reserves. the sia
will still be used lor mineral processing (meainly for ores
anginated from Capac Xavier).

These changes are beng made not only due ia_genrog:c:al
conditions but they are also included in the strategic plan for
transportation and logistics of MBH. Nowadays fthe ore
produced in Pico mine 18 directed ta the Andaime Terminal,
where it is then directed to the Ferrovia do Ago Hallway, The
production from Aguas Claras mine is delivered from its own
terminal (which is to be closed soon) The pmdumpn from
Mutuca mine flows from a third terminal called Olhos Dlagua. In
the near uture all the ore produced In Pieo and Vargem Grande
mines will be deliverad via the Andaime Terminal, whilst only
the production from Capao Xavier mine will use the Olhos
Dragua Terminal. This will bring important logistical gamns, as
the distances of transportation will be reduced and the Ferrovia
do Ago Railway will be used more extensively (which will bring
more ecanarmical benefits).

For many years the transportation gnd and systems that
were in use posed a degree of constraint to MBR production

Seérie Fxtiwedoos ¢ I esviensenions, Bive die Joeoerire, 40, NER),
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and operations. Because of the need to change. MBI started to
depend on the suppon of the coampany MRS Logistica {that
operales the local railway grid) and is also investing in order to
upgrade the operational conditions of local rail transpors
(improving the reqularity of ore flows fram mine to port),
Because MBR does not operate a single mine, but a complex of
mines located in different areas, transponation and logistics
have to be well planned and well integrated in 2 way that
fransport costs can minimse total operational costs. MRS
Logisnca 1s being suceessful in bringing down tariff costs due to
is mare efticient use ol the rail gnd.

This 15 also a reason why MBR is building the Vargem
Grande treatment plant near the Pico mine (located only around
4 kilometres from the Andaime Terminal). This is all part of the
new struclure of transponanon that wil also include Iang
distance transponation of ore by conveyor belts between mines.
mineral processing plants and railway terminals. New plans for
Iransporation and logistics started mainly as a result of the
successiul 1996 bid of USS 980 million by MBR in gaining the
nghts for oparating the Southeast grid of the ‘Rede Ferroviaria
Federal' (RFFSA). MRS Logistica was then created in order to
control this local grid of rail oparations (MBH is & shareholder of
this enterprise controlling around 33% of its capital). These are
the main reasons behind recent improvemeants and new
Investment plans in the transportation and |ogistics area - that
will bring maore elficient channels for the distribution of ores
(unprocessed and processed) within the Minas Gerals. Sao
Paulo and Rio de Janeiro states

MBR is part of the CAEMI Group (CAEMI Mineracao e
Metalurgia S.A.) and it also has Japanese sharsholders. The
new plans and new investments can be attributed to recent
changes in the shareholding siructurs which ended by
promoling a new managerial structure whereby the Japanese
shareholders now have a stronger position in the destiny of
MBR, These changes have been taking place since 1997 when
MITSUI acquired 40% of the shares of CAEMI and provided
arcund USS 290 million for new nvestments and for covering
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short-larm outstanding debts. it can be said thal the greater
Japanese participation in CAEMI will promote the strengthening
of MBR not only by improving its transportation system but also
by bringing into Brazil new technologies and naw gquipment 1o
suppart these new plans and improvements.

5.3 Bauxite-alumina-aluminium and energy use and
process technology

The case of ALCAN is relevant for understanding the
relations between foreign capital and industrial operations in
Brazil. Recant changes in ALCAN are bringing Into Brazi new
concepts for managing the aluminium industry such as Full
Business Potential (FBP) and Economic Value Added {(EVA).
The FBP is a process where it is possible to better unclerstand
{he procedures 1o be adopted in order to maximise the return in
invested capital based on operational and non-operational
criteria. Among these we have ‘operational excellency’, ‘new
technologies’ and ‘client satisfaction’, The EVA concept consists
of financial measures for business management - what it aims
lo bring is greater security in the decision-making process of
companies when dealing with the use of capital and also by
building the path for a permanent growth of financial results.

The Economic Value Added (EVA) is being advocated as a
good performance measurement system, as |l encourages

managers 1o act as owners (motivated by EVA-based bonus

payments), EVA refers 1o the amount of garning generaled
above and beyond the cost of the invested capital used to
generate those earnings. The rational s that it is su_pposed 1o
encourage investments in, for example, R&D and training. This
is the case as R&D and training are to be classed as
‘nvestments' instead of being traditionally treated as
‘'expenses’. This helps businesses lo encourage long-term
pertorrmance (as invesiments are being made in siralegic areas
with a longer limescale).

Serie Etudnoy o Dovumensos, fiocdo doneeeo; w46, 2000
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In accordance with these new procedures for tackling
businesses, the new obiectives for the alummium operations of
ALCAN in Brazi - for pimary aluminium, packaging. laminated
preducts - competitiveness will depend fo a great axtent on new
supply of energy for the Ourc Preta factory (in order to make
viable the primary aluminium operations as a competfive
source of metal for ALCAN Brazi). Other targels for ALCAN in
Hrazil are to continually improve s sources and its energy
supply providers; and to consider to operate and manage its
own energy generators; and fo panicipate in consortiums 1o
provide extra electrical energy, and also 1o improve the
gngineering of its smelters in order to reduce energy
consumption and inerease working productivity.

The competitiveness of the aluminium sector is highly
dependent on the availability, price and performance offerad by
its bauxite mines and also electnic energy. Minénos/Minerales
(vol. 18, n. 210, Aprd 19386, p, 33) state that "the cost of energy
uliised in the production of aluminum was of USS 14/mwh in
1980, and this figure increased to US$ 27/mwh in 1989"
BNDES dala indicated that the price of energy for the 1990-
1994 period (for the Northeast and Southeasl regions of Brazil)
oscillated between 26 and 30 US$mwh, whal is supenor to the
world average and aflected negalively the competitiveness of
companies of the aluminium sectar.

When considenng the effects of energy prices over
preduction, there is an important distinction to be made, as the
North regien of Brazil (the Amazonia) still has an advantagecus
pasttion compared to the rest of the country, The average price
of electric energy in the North is of 10 USS/mwh. The power
ielectric energy) provided for the Amazonian region is supplied
by TUCURUI via ELETRONORTE, that allows for a tariff benefit
o be conceded to the companies ol the region through long-
lerm contracts that will expire in the year 2004, The aluminium
sector enterprises in this region - ALBRAS (51% CVRD and
49% Japanese invesiors via NIFFON) and ALUMAR (joini-
venture between ALCOA and BILLITON) - all take advaniage of
these contracts.

Seele ooy e Documentos, Biode danoive, o460, 2000
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ALCAN does not banefit from this lower price as fts ndustrial
plants are not in the Amazon region: lour are in the Soulheast
{one in Ouro Preto, Minas Gerais state, and three in Sao Paulo
state: Maua, Pindamanhangaba. and Utinga), and one is in the
Norfheast region in Aratl. Bahia state. Although paying higher
prices for ils energy neads, ALCAN s still investing in Brazi anc
s 1998 invesimenis were divided as lollows: USS 124
thousand in technological research, USS 168 millon n
expansion of productive capacity. USS 5,101 million for the
acquisition of eguipment, and US$ 4355 milion In
environmental projects. This dlustrates the commiment of
ALCAN in  lurthar developing  and  improving  process
technalogies n its indusinal plants.

Improvements  in ALCAN's tecnnological  systems &
processes are under way in crder to ephance productinty and
expand production volumes. Main efforts are being directed to
orocess controls and avtomation, 10 cold mill lamination (coid
roling equipment), recychng and refusion (melting ol scrap
material). and o the preparaton of aluminium plate (llat-rollea
products). This mvolves aisa a closer relalionshp  with
gquipment suppliers (e.g. Geman SIEMENS, Swedsh Asea
Brown Boven-ABB. Austrnan EBMNER) and with other ALCAN
plants around the woda (e.g North Amerncan plants such as
Logan and Oswego 1n USA] This allows tor new lechnologies
to be implementec in ALCAN Braal

The case ol BILLITON trom the UK is alse interasting.
BILLITON holds interests in the ALUMAR refining & smelting
complex (through s Brazilian branch Billiton Melais S.A.). The
ALUMAR faaility 18 an intagrated alumina refinery and
aluminium smelter complex located close to the city of Sao Luis
in the Nonheast of Brazil ALUMAR has a number of
competitive advantages. including & power (energy) contract
which is linked to the LME pnce lor aluminium, and alse has a
generally low labour cosis struciure and energy efficient
smellers  that use state-ol-the-art  technology. BILLITON
operates ALUMAR together with ALCOA (which provides
techmecal and managenal services) This jomnlb-veniure was

Sedfe fovnilon e e et R ode aneipe, (o0, 20
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tormed 1o build the ALUMAR facility which started production in
1884,

The ALUMAR aluminga refinery is owned by ALCOA [54%),
BILLITON (36%), and ALCAN (10%). The ALUMAR aluminium
smelter 15 owned by ALCOA (53.66%) and BILLITON (46.34%).
Each member of the consortium finances and supplies its cwn
raw malerials and receives s proportionate share of
production, which is then marketed independently. The refinery
was ornqginally designed with a capacity ol 500,000 tonnes per
annum of alumina and, since 1984, the capacity has more than
doubled. With respect to technolagy it is iImportant here to point
out that the ALUMAR smelter has 608 pats - whose design Is
based on ALCOA'a lechnology - wih 1otal production capacity
of 365,000 tonnes per annum {the smelter produces aluminium
mainty in the form of ingots for export).

5.4 Gold and advanced metallurgical processing
technologies

in the case of technologically-advanced productive
processes we may menton the case of CVAD's Fazenda
Brasileiro mine in Bahia state. The metallurgical process and
the plant used in this mine “was planned 10 recover gold from
prmasy oré by the hydromataliurgical ‘carbon-in-pulp’ (C. |. P
process with an expected recovery indax of 90%. The first-
stage gravimetric cycle comprises crushing and milling, followed
by eycloning and jigging, After this stage the mill product (80%
of bulk volume) is directed to the thickener and ts underfiow
(50% solids) 15 pumped to pre-aeration and cyanide salution
addition tanks. The goid in solution and the pulp resulting from
‘eaching are pumped into carbon tanks for the gold adsorption
stage. Gold-enriched carbon goes to a desarption (elution) unit.
The impregnated solution is then pumped to electrolytic cells
and than the goki 5 electro-deposited on steel wool cathodes
which are removed from the cells when saturated. Saturated
cathodes are acid washed in order to dissolve impunties, The
concentrate obtained is fillered, dred and melted in induction
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furnaces. The geld bullion is afterwards sent to refineries’
(Viclorassa et al 1991: 9).

As CVRD is investing in more sophisticated industrial
processes, as in the case of the North American C.LP. process,
this requires more investment in industnal automation {and this
is exemplified in the case of the controlled addition of cyaride
solutions undertaken in real-time). This clearly indicates that the
organised (formal} sector of Brazilian mining is promaoting more
advanced solutions for their operalions gnd that there Iwﬂl
probably be more opportunities for suppliers of these cited
mining and metallurgical operational systems, The 1880s are
showing @ general decline in informal gold mining and the
pursuit of qualified industrial mining.

It is important to remember that infarmal (“ganmpeira”) gold
production in Brazil is declining. And this is happening partly
because the ‘easy-to-find' and ‘easy-to-exploit’ gold depasits
are more and more something of the past. Nowadays the
mineral deposits that are available are those that are profitable
when using industrial operations and plants for thesr recovery.
Mineral deposils can no longer be exploited by primitive
processes of 'no’ or low’ technology (as it happens with the
“garimpo"). The low gold prices are another stimulus for the
organised industrial mining that have to find more advanced
systems and processes for mineral exploitation (that are more
competitive and with greater operational efficiency). This
requires up-to-date technologies and equipment.

As the primitive production of “garimpa” Is declining in Brazil,
and al a time when gold prices are also declining, it is stil
passible 1o increase production when companies use modern
technalogies. This is the case of Rio Paracatu Mineracao
(RPM} in Minas Gerais states, a company of the Rio Tinto
group (UK-Australia). RPM was able lo increase ils gold
production from 4959 kg in 1997 1o 5544 kg in 1998, and this
was possible by using the most modern technologies in gold
expioitation and processing.
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Another case where technology was one of the main factors
for Increasing production is that of Sao Bento Mineragao (SBM)
in Minas Gerais state. SBM belongs 1o Eldorado Gold
Corporation from North America and s Brazilian operation
ncludes an undergrourdd mine and a processing plant with a
range of processes including comminution of rocks, flotation,
and even an advanced bactenological oxidisation process
designed specially for gold production. For this type of mining fo
be possible, a high level of investment in  equipment,
infraslructure, engnesring and environmental planning s
required. In 1998 alone it was invested in SBM around USSE
303,000 in geological research, USS 1,368.000 in expansion of
mine capacity, US$ 2062000 with new equipment, US$
3828000 with Infrastructure, and USE 164,000 with
enviranmental projects. SBM preduced 2999 kg of gold in 1997
and 3527 kg in 1998.

5.5 The metallurgy of aluminium and steel for cans™

For a specilic study on the importance of aluminium and
steel sub-secfor in Brazil we will consider the use of these
metallurgical products in the labrication of cans for the soft-drink
and beer (beverages) sector in Brazl, The beverage sector also
use other materials as drinks 'containers’ (e.g. botlles made of
glass and polyethylens terephthalate-PET), however we will
concentrate our attention on aluminium and llandres sheets -
used to produce aluminium and steel cans. In Brazil and in
South America the use of aluminium cans is graater than those
made of steel {similarly to the North American market). In
Europe and Japan the use of steel for can fabrication |s greater
than Norh and South America.

I would k& Io thank the manager of the Mining and Metalurgy sector of
BNDES, Dr. Mana Luce Amarante de Andrade for information on metalsc
baverage packaging, also importand was conference  information  from
Alpmitom Sooth Amenca 189% (S30 Paule, Septamber 1.3; DMG Exhibition
Group) and informaton fram the Associagdo Brasdera do Aluminio-ABAL
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In the case of Brazil there s a high concentration of the
supply of aluminum and $teet sheets for the production of cans
tor beverages in general, and on the fabrication of cans lar
other uses. Using 1396 data (only for Brazil} the consumption of
cans for beverages s around € billion cans (almaost all of them
aluminum  made). The main domestic producers are ANC,
BALL, CROWN CORK, LATASA, and METALIC. METALIC
(with ene preducing plant) is the only producer of steel cans
while all the others produce aluminium cans; ANC having three
plants, BALL and CROWN CORK with twa plants each, and
LATASA with four mdustral plants,

There are several aspects affeciing the competitiveness of
aluminium and stesl cans, amongst them are; ¢ost of
technology, cost of raw matenals, commercialisation and
markating, and recyeling. It considering only raw matarials, steel
cans have an edge over aluminium cans dug to the higher price
of aluminiem, Bul w most aspects, the praterred and more
widely used matenal in Brazil is aluminium. Ope important
mdication ©f this prefarence for aluminium is the expansion of
the ALCAN factory (producer of aluminium sheets for the
packaning sectorl in Pindamonhangaba in Sao Paulo state.
ALCAN = in fact the only producer of aluminium for the
packaning sector in Bragl (which produced B8 thousand tonnes
of aluminium sheals in 1997). The production capacity of the
ALCAN plan in Pindamonhangaba is being expanded from 150
thousand tonnes per year to 200 thousand 1y with finvestmeanis
af US% 350 million for the 1996-1998 period for expansian and
madernisation” {Srasil Mineral, n 171, 1999, p. 34),

With respect to the production of cans. this Involves
automated processes requinng large investiments in machinery
and high-performance  equipment and  technology. The
estimated cost for producing one thousand cans in Brazil is
something betwaen USE 65 to USE 85 (with vanations amongst
the differant praducers). The production of modemn lwo-piece
metallic packaging for beverages (soft drinks, beers and
carbonated drinks) started in 1990 in Brazil when REYMNOLDS
from USA opened the LATASA factory in Pouso Alegre in Minas
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Gerais state. LATASA is an association between REYNOLDS
(33.6%), BRADESCO (33.6%), J. P, MORGAN (11.8%), and
e gensral public (21%), LATASA is the jargest producer of
cans for the beverage sector In South America with six
ractones, four in Brazil, one in Argentina and one in Chile (with
total production capacity of 7.9 billion cans per year, and of this
total 6.5 billion cans per year are produced anly in Brazil),

The LATASA plants in Brazil are located in Pouso Alegra-
MG (the first to be built, with a capacity to produce 2.4 billion
cans per year). in Santa Cruz (Rio de Janeiro state, with 1.7
billlon cans per vear of capacity), Jacarei (Sao Paulo state, with
yearly capacily of 1.6 bilion cans), and Recife (Pernambuco
stale, production capacity of 750 million cans per yearl, In
addition to these plants LATASA also developed a can
recycling program, and operates since March 1296 the 'Centro
de Hefusao' a smelting plant in Pindamonhangaba-SP that
recovers the metal contained in used cans and re-uses for
newly fabricated cans. The initial capacity of this smelting plant
wias of 21 thousand tannes per year of scrap metal from cans;
the planned capacity is to reach 42 thousand tonnes par year of

serap metal recovery (what is eguivalent to around 2.6 billion
cans per year).

T_ne remaining beverage can producers in Brazil have only
one industnal plant and they are: American National Can-ANC,
a subsidiary of PECHINEY, with a plant in Extrema in the state
of Hio Grande do Sul which began operations in 1996 (with
capacity of 2.2 bilion cans per year); PETROPAR, a joint-
venture with CHOWN CORK., with a factory in Gabredva in Sao
F‘aufu_atate which began opsarations in 1996 {with productive
capacity of 1.5 billion cans per year); LATAPACK BALL, a jaint-
venture between Manani Group (BBM) and BALL METALS
Corporation from USA, with a plant in the city of Jacarei-SP,
which began operations in 1997 (with productive capacity of 1.5
billken cans per year); and METALIC. a company that belongs to
the Steinbruch family {contrelled by the VICUNHA Group) which
cu-ur_'.m on technical suppart from Companhia Siderurgica
Nacional (CSN). METALIC operates an industrial plant in
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Fodaieza, capital of Ceara swiate, and have the capaciy 1o
produce 700 million cans per year (it commenced in September
1997)

METALIC i the only one of these companies that works with
steal cans, All the others opted far using aluminium, The
pradominance of alurminum s very clear as 94% of cans are
made af ths material while only 6% are made of steel.
METALIC s also the only one of these companies thal is
predominantly Brazihan, bu! even though, it uses mchnullc-g',r
contracted through PAC Imematonal Inc. (from North America).
I1s main equipment and rmachingry were also imported.

We must stress the imporant consideration that all can
oroducers in Brazil use loregn technology. LATASA using
technology from  BEYNOLDS; ANC  from PECHINEY,
LATAPACK from BALL: PETROPAR from CROWN CORK; and
METALIC from PAC International. The significant growth in
production of cans for the beverages sector may be attributed to
the growth in investments n this sector and also to the entry of
world-class players such as HEYNOLDS METALS (USA),
CROWN CORK & SEAL {UK), PECHINEY (France), and BALL
Corporation, This broughl 1o Brazil the condition to produce
{1996-1997 data) around 10 1o 12 billion cans per year.

One of the major implications of these associations and
joint-ventures with foreign companies, s that the Braziian
industry is neading, more and more dunng the 1990s, greater
presance of technolegies, equipment, industrial & automation
systerns, and engimeering processes from other couniries
{mainly from the developed world). This includes, for the case of
the production of aluminium and steel cans: produchion
technolegies (eg. for sheet metal), alumimum _and stgel
products for factory eguipment, automation and information
technology control systems, scrap reutiisalion and treatmeni-
recycling technologies. environmental & pollution  control
systems (clean technology), elc.
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5.6 Issues of capital goods imports

The conribution of shifts in FDI to the miming sector's
development will now be explored under the particular view of
capital goods impaorts. With respect to business relations for the
capital goods sector, and more specilically o those aspects
concerning the importation of industrial egquipment lor Brazil,
Macedo {1996: 23-4), researching data for the analysis of the
perormance of the Brazilian economy. and more specifically
dealing with the production of capital goods and consumer
goods, provides data indicating that there was a situation of
growth in the “participation of imported equipment as a share af
total amount of machines and equipmen! acquired” in Brazil
isee Table 19). This provides an indication of the important
external (internationall influence over domestic (Brazilian)
industnalisation (this Is a relovant issue for the analysts ol the
mineral-metallurgical indusiries in Brazil),

Table 19 - Imporls participation as a share {%]) of the lotal amount
of machines and equipment acquired in Brazil, 1990 - 1885

Year 1990 | 1891 | 1992 | 1993 | 1994 | 1995

Imponts share (%) | 10,556 | 1655 | 1858 | 18.69 | 19.58 | 24.64

aite IBGE. Dirstona de Pasqusss (Deparnamento de Contas Macionas). m:
Macaco. 1996, p 24

In more general terms, lor the entire national economy,
Hrazil's international trade has witnessed major changes in the
1993-1996 period. Contrasting with almost two decades of
contnucus trade surpluses, lor the last two of those years
impons topped exports. Tolal expors increased by USS 9.1
billen over the 1993 — 1996 period, whereas imports fose by
USS 28 billion in the same perniad (Table 20 and 21), Notice the
sharp growth in imports of capital goods and raw materials from
19583 to 1956.
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Tabile 20 - Brazil, exports (free on board values, USS million})

Yair | Dasic Sami - Mamufaciured | Total | As GOP
products | Manulacihursa 11 LSS m w
1]
1003| 9357 5,540 21758 [oss| &3
1804 | 11,058 g.583 75 504 43,545 &7
1895 | 10,9609 9,145 260,391 4,506 6D
1898 | 11900 B.612 er.235 47,747 (5]

Scurca: Hanco Cemral do Brasil [LISS 1995 constant values |

(1] ndustrshsed grodusts

Table 21 - Brazil, Imports (free on board values, USS million)

Yo | Lirallas | Mon- Faw Fuai and [Caphal | Total | As
M1 | Durgbles | malsnals | iubricams | goods | LSS m | GOP
[1] y

1983 | 781 | 1449 | 12863 | 4004 | G080 |25256( 4
1004 | 2120 | 2410 | 15807 | 4356 | 7576 33078 S0
i9gh| A088 | <628 | 22393 | a7 | 11,330 |49B56] 7.4
1996| 4568 | 5151 | 24635 | 6227 | 12704 |53.286) 7.7

Source’ Hanco Central 4o Sasil [USS 1995 constant valoes]
1) Conmumear gocds.

Inclustrial and foregn trade policy in Brazil are now based on
the targets set by the Plunannual Plan 1996.1999. This
prowigdes today the basic guidelines for national's industrial
policy ana also foreign trade pelicy, Amaongst the main aims are
{the achievement of some basic objectives) to foster private
imvestments (both national and foreign) through tax reductions
on inputs and capital goods for domestic industry, providing
suppart, lor example, in importing technology in order to allow
lor greater SAT developments to take place in the country. This
15 supposed to improve and provide the basic means of
strengthening the Brazlian Quality and Productivity
Programme-PBQP, designed to develop qualily and productivity
by promoling better stangards in melrology, technical
regulation, and cerification {e.g. 150 series).
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Flve Reate oo Fadeetin Diseed Tavostineond dn Hevizilivhy Wenitrg &1

5.7 Indigenous technological development

The contribution of shifts in FDI 1o the mining secter's
development will now be explored under the particular view of
indigenous lechnological developmenlt The development of
ndigenous technology for the mining industry in Brazil is mostly
carried out by the oil sub-sector through PETROBRAS. Some
technology is also carried out In the stesl and metallurgical
sector (e.g. CSN, USIMINAS). The iron ore sub-sector s also
responsible lor some innovation, mainly CVRDO, MEBR,
SAMARCO and SAMITRI, Qwerall the development of
technology s not vary expressive, and in several cases it is
associated with foreign initative derved Irom  indormation,
knowledge, services, equipment, intellectual properties and
patents from MNEs or other torsign agents.

Theta is a centra specidically buill lor developing lechnalogy
for the mimng industry which is the Centre for Mineral
Technology-CETEM in Rio de Janeira. CETEM is, however,
usually constrained by iis budgetary limitations, which also
atects its capacity to deliver to its own staff the kind of
lechnological advancement that they deserve (in advanced
slages ol scientilic research). What should possibly happen. in
order 1o promole a beler framework lor technological
innavations to be deveioped and applied, s a greater degree of
articulation betwsen mining and other sectors, mostly with
metallurgy. metal products. mechanical machinery and
cquipment, research institutions, etc.; the understanding of the
mining industry #s a chain of inter-depandent sectors, and also
the promotion of a greater collaboration betwesan levels of
governmant (¢.0. via local stale mining companies providing
technical solutions for mineral extraction; via the CETEM and
CPRAM providing a range of advanced services in geological
nformation, mineral technology and R&D).

Technological development in Brazil is still limited in most
areas ol knowledge and of industry. One way of understanding
this is by considering S&T, R&D, innovations and patents.
“Patenting Is a measure of the strength of the science base as it
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is designed to protect infellectual property ansing from R&D
when it comes o potental applcation. As expeclad in
devaloping countries, fewer patenls have been granted to
residents than to foreignars (Table 22). Paftenis granted (o
residents i Brazil in 1995 accounted for 19.8% of the total’
{Bogholo, 1998: 17-8). Amongs! the most outstanding seclors
where new patents played an importanl role were ‘primary
metals' and ‘electronlc  equipment and components’
Investments in S&T in Brazi are highly concentrated in mega
corporations, with MNEs and foreign agsnts playing a major
role;, with domestic companies and agenis piaying a marginal or
less important role

Table 22 - Palents granted in selected countries to resident and

foreign applicants .
Country | Year | Resdent o Foraiar % Total
(Residart) (Foreign)

LsA 1993 | 63288 | 85415 |45107 | 4595 [98.143
Canada [1984| p&3 73% 10789 | 827 % [11.641
Brazil 19a5| 526 198% | 2122 | 802 % | 2660
Argentina| 1994 | 448 210% | 1682 | 70% | 2130
Moo 1995| 230 6.5% 3308 | 235% | 3538
Chile 1992| 42 9.2 % 414 | 908% | 456

Seurca; MICTANDI (Nabonal |[Headlmn) Indostrist Propsrly  instilute)
RICY TACY TED [ 1990-85), In; Boglol (1688° 18)

Cansidaring the country's S&T capability, Brazil |s clagsified
as having an Cincomplete  systerm of  technological
development™™. “In the context of Latin America, Brazil is the
front-tunner, witth R&D rapresenting 0.88% of GDP, followed by
Chile {with 0.78%), Colombia [0.62%). Mexice {0.40%), and
Venezuela (034%), considenng the per cenl (%) of their
respective  GDP  figures. Although Braal has made a
remendous affor 1o increase s spending on BAD, total outlay

" Gernary, USA and Japan. lor axampie ae classified as being “matie
systam’| Canada, Span and llaly ag Baving an Sintemediale systam’ for
Tehinalogieal devalaprmsnt
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rising from USS 3.3 oillion in 1992 1a almost US$ 6 billion in
1995, average expenditure per capaal, despie bmng 2.5 times
the average for olher South Amencan countnes, & still three
times less than the ouliey m Spam. eighl limes less than in
Canada and seventeen limes less than in the USA (Table 23}

Table 23 - Tatal RAD expenditure in selecied counltries

Country | Year | Tatalin LSS million | USS par capity
LiSA 1893 165840 GE4.0
Canada 1994 QaL2 2230
Spamn 15984 4 484 1140
Braxl 1995 5.957 385
Chilz 1995 asg 204
Argenting | 1094 874 25.5
Venezuala | 1885 are 172
Mewicn 1854 1,130 184
Colomuia | 1994 ZRBE A6

Source: MCT/ONPG [1990-05) RICYT:CYTED i 1950-45]
in: Bogiioks (1994 14)

Spendings on technological advancament in Brazil lags well
behind the level ol expenditure in developed economias. Morth
Amendan companias invesl gn average three per cent of their
income in A&D whereus the ligure for Brazilian lirms stands at
around 1.2%. Whereas the average of the business enterprise
HA&D seit-financing in OECD sountries rose from 82.4% in 199
n B4.9% i 1995, in Bruzl Its share dropped lrom 97.2% to
80.9% over the same penad. The Govarnment participation in
supporting R&D in the business entarprise secior inched up
from 2.8% to 3.0% over the same pericd. Althaugh the Brazilian
Govemmeant has recontly opened many credit lines for funding
HAL in the business enterprsa sector, thers has been weak

" Ulhesgh the. Finarsing Agency o Stusies and Projachks-FINDP, Navoral
Speniibe and Tochnologieanl Developmant Council-CMPG Mimstry of Soaence
and Techeologe-MET. Maloaal Econpmic amd Seoal Develdprent Bank-
HNDIES: Bankal Norheagtern Brasd-HNE bad Bank of BrasilHR
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demand lor loans trom official credit ings as instruments for
promating S&T. A survey carried out in 1997 by the National
Confederation of industry-CNI and the Ministry of Science and
Technology-MCT has revealed that, on average, more than
70% of the companies surveyed are unaware of the existence
of Government instruments for promoting technological
capability {Bogliolo, 1998; 37).

5.8 Export performance

The cantribution of shifls in FOI 1o the mining sector's
davelopment will now be explored under the parlicular view of
export performance. The performance of the export of minerals
from 1978 to 1992 is provided in Table 24, The value of mineral
production in Brazil (VPM-FMB) in 1992 was around US$ 6
billion {excluding oil & gas), which places Brazil among the &
mast important mineral producers of the Western world, Five
commodity groups - iron, gold, granite. limestone and bauxie -
represented almost 70% of the total value of production. It s
convenient to note that this cited YPM-PMB relers exclusively to
the production ot raw malenals and concentrates, and does not
include semi-transtormed products such as aluminium ingots
(“lingotes de aluminig”), pig-ron (Mferro gusa”™) or metallurgical
products,

Sipie Bartelos o Depomenias, Rioide danerra, e, 20000
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Table 24 - Value of the Brazilian mineral production and of the
national exports of primary mineral commodities, 1978-1592

(USS million)

Yeoar Valua of muncral Vaiue af mineral
preduction (VPM) [1] exports [2]

1978 5.150 2512
1979 5027 2,848
1980 2,641 3.083
=481 3.508 3,164
1982 5370 2,933
18983 4,708 2474
1084 4,828 2536
1985 4,867 2,475
18846 5063 2,385
1987 5,536 2.27a
1988 6,580 2,660
19489 9,675 29685
18480 8.164 3,058
19491 5476 3.135
1202 6.017 2,682
Total 88,121 41.197

Soutce PPDSMINPM-DIPEN (1994 5)

Cies - Ine valves for mineral production hers presented excludes o &
gRa; usng 1992 constant values

2] VPM in USS FOBMing. [2] Exports (considanng only pimany raw
materals, | & minerals #nd concentralas anly) in USS CIF

When mining is tied up with the more advanced stages of
industry and industrial transformation, the participation of the
minaral sector in the Brazillan economy as a whole assume
nreater importance. respending for around 30% of industnal
production and of Brazilian exports. Nevertheless, although
miming © important for the perormance of industry and of
exports, two negalive faclors are bringing about & gioomy
perspective n relation to the tuture of Brazilian mining: {a) the
sharp fall in mineral exploration investments (prospecting and
research), and (b} the signs of stagnation of the Brazilian
mineral production (PMB) during the last decade (PPDSM.
1994: 4),
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The diagnosis of the PPOSM repart (1894, 63) consdenng
new direglions for the Brazian external commernce for mining
include “enhancing the paricipation of mineral commodites in
the external commerce sector. and indicales that it is necassary
0 reduce the excessive taxation duties ("carga tributana®) and
incentive Brazilian Mineral Produstion (PMB). The lack of
incentives for domestic mining ang the heavy taxation
commitments that overioad expors inhibils investment in 1S
sector, and places exponed Beazilian mineral commodibes al a
disadvanliage in relation to the internaticnal markets. Knowing
thal the GATT [WTO) agreement allows for tacal examplion of
laxes and lanlls, and that this practice s broadly adepted by
sevaral mineral progucing countnes. it is recommended that
Brazil starts making lull use ol this cordition in order to promote

exporls’

5.9 Some FDI opportunities and possibilities in Brazilian
mining

This sectan will briclly list some al the new possible areas
tor forgign investment in mneral or mineral-related sectors,

Qppartunities in the anergy seciorn

Important opportunities lar luture FDIin Brazil mncludes the
energy sector, maunly with gas. This is the expectation for the
medium-term in order to redisca me degree of the Brazilan
reliance on hydra-power elactic generation (together with the
large-scale venture 10 bring gas from Bolivia - already under
development). The “gasoduto Bolivia Brasd® s a project for
Braziian consumption of Balivan natural gas that s scheduled
to be gompleted (wnking the Bolvan city of Hio Grande with
Poro Alegre in the South of Brazil) duning the lirst months of the
year 2000, Ths will make available for consumption amounts of
gas rangng around 30 million cubic meters per day. it s said
that this will “revolutionse” the energy sector in Brazl.

Serve Eatcfoon v Pespnmeeniteo, Koo iy Briseorn, wdf, NENI
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Oppotunities with CVR's Narth System and in the Amazon
region:

When considering opporunties. for  investment, the
possibiliies for FDI CVRD's ‘MNorth System” and other
opporiunities in the Amazon region nead to be mentioned. With
respes! specitically to mimng and CVAD, see Table 25 With
respect 1o ‘other business opporlunilies’. see Table 26. This
vision of good opponunties in the Amazon region s shared by
CPRM. The management ol the Brazilian Geological Survey
consders that miming 15 Ihe best actwty to promole the
occupation and development of the Amazon regioh, and that
forsign capital 1s a lundamental element sc thatl Brazil has the
chance 10 enfarge s mineral production (ils “mineral frontier’),
ardd also, as a rasull o this growth, make possible the
increasing presence o international Mvestment.

Table 25 - Selected mineral reserves under conlrol of CVRD - anly
thase from the “North System” (data in 1.000 tonnes)

Minerals |Pord Swte| Piaw  |[Momashao|Tocaniing|  Total |2 Over Tolal

Shate Shabe Stato “Maorth Hrasnkan

Systam” Reserves
Balnia 2,057 G i | 207 B M
Coppar 1,296 224 . -| 1.286,224 TET
Giypaum SB0. 823 Jddd s 85 G&1 g471.003 gR1
Chiarts G R g ' ¢ A28 33T
[Kachn BLETRE| B 108 . « B2 988 A5
Ipv cro 17 625174 . . PTE25. 174 45.5
EETEAETREEE B9.6Y S ' : . B E7 27 a
ikl BTG 20008 B 1 s 204
8 N | 720 DBG < 120.085 g
Limestang | 1,629 077{205.648) 358,857 Va.0hh| 2158337 28

Bauma: CVRD - SUNDC
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Table 26 - Some of the business oppariunities
in the Amazon region

Sectors for Businass Sub-sectors with greater
passibilities
Agro & Foodstull mdustries | -Vegatable olls {crude and refined],
margarnne, olher co-products
derived from soya and cotton
Menats (animal raising]
-Millk {and donved producis)
-Figh & Crustacoa (from sea and
fver)
-Tropical fruils (fresh. jucos eic )
Farest aclivilies -Wood & Cellulose
-Ratoresiation {ncusinal
plantations)
Metallurgy & Metal -Stesl and steel products
Machanical indusings Alumunium and its products
-Transpon Equipment
-Agricultural Machinery
Other bisinesaos based on. | -Drugs & Medicne industnies

promary produstion (inw Chomcal plants
materats) JLeather and otharanirmal skin
products
JTextiie & Clothing
Lirinks & Peverages
sParlumes
Sanrca: CVHID

Opporunities with minaral-ralatad verures

Possibly the most important cppotunities here are those of
heavy-matallurgy. For example, as part of an expinsion project
undertaken by CSN, a new steal proguction plant is plannsd for
Ceara state in assocation with the North American company
NUCOR. Investments of around USS 700 million are hecaming
available so that the now plant can start production of around
1.2 million tennes of stee! peryear in the year 2000

When dealing mors clossly with the imporance of the auto-
industry for heavy industry and heavy-metaliurgy in Brazil, the

Sifnpe: Eatencdios ¢ Plesppoisenton, Koo ole Jpneiie i S0, NN
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case of TSNs ncreasing interests in searching for more
paricipation on 1he supply of products lor car labrication is
interesting to mention. CSN plans to increase s production of
galvanised stesl so that mare of this steel-type can fake part in
the total composition of matenals that are used lor the auto-
inclustry in Brazil. This is the case as European cars have even
up 1o 50% 10 80% ol their pars made of galvanised sieel - while
the Brazhan cars have only around 15% to 20% of this mazenal
This shows that important opportunities are available by getting
closer 1o the {possible/predicted} future needs of car makers,
These plans will increase the amount of sieel supplied by CSN
to the aulo plants from around 25% (1997 ligures) 1o around
40% {estimated figures lor the near to medum future).

USIMINAS is & good example for s high degrees of
business-dependence on the auto-industry seclor - ranging
argungd 30% of s sales (19991996 figures) for aute-
assemblers and auto-parts enterprises (the mosl impostant
sectar for its sales). This s lorecast e increase for the 1997-
2000 penod due to new planned expansion of productive
capacities directly related with steal products to be used by
FIAT {in its Minas Gerais aute plant). The considerations are
that USIMINAS is counting with an expanding pancrama for
truck production in Brazil that would back large amounts of its
production untl at least the year 2005,

Oppartunities with the gemstones seclor:

There are interesting opporiunities mainly in Bahia, Goigs
and Minas Gerais, In the case of Bahia, the main precous
stones are emeralds. amethysts and guartz - but there are also
gand parspactives te develop businasses with lopaz, diarmonds,
ruby, feldspar and aquamarine. Goias appears (o be particularly
good for several types of quanz, emeralds and also
tourmalines. In the case of Minas Gerais state, CPRM s
developing gemological studies in the Eastern part of the state,
the "Projeto Leste/MG". This is being undertaken together with
the Minas Gerais state Secratary of Mines & Epergy (SEME-
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MG), and encompasses the gemoloncal prowince zlong 1he
region of Governador Valadares and Teofilo Otoni (which
includes several cither municipalities). This s consitdered 1o be
one of the nches! regions vath precious stones in the country
{with 2 great diversity ¢f stones specimens).

Opportunites wih the enviranmentil sector:

The opportunities in this sector are mainly relalgd 10 the use
af equipment and technolegy. Equipment needs tor production
and anvironmental management in the mineral and mineral-
ralated sectors s increasingly being considered within a global
perspective and involving gicbal corporations. This requires
greater use of specialised equipment with sophisticated
pnginecring and lechnology. Opportumities are also being
greated through the greater use of inlernalional standards of
production and industnal orgarusation such as 1SO cenification
series (e.g. 9000 and 1400C; and Environmental Management
Systems-EMSs procedures and tools  (which  includes
enyironmental impact assassment, e cycle assessmant).

To summarise, there is an increasing tendency in Brazil (and
more since 1990), as observed in the muneral sector, of
elaborating business sirategies that are global with respect 1o
the adoption of international standards and cerification, and 1o
use imported equipment far managing and operating industrial
processes and technologies and relaled aspests such as
pollution contrel ang mitigation, This is opening up great
business opportunities far suppliers of equipment, technology
and industrial processes for the sector (including oil & gas and
metallurgical companies). This is promoting an increasing
patiern of infernational inlegration 51 Braakan enterprises.

Sevie okt o owmeenbeoc R dfe fbetro, oo, 8000,

Tt Bt oot Forrprasy Phepes  fioveatimnpar ord Wisis iin Mg by

6. CONCLUDING REMARKS

Tha case for a renswed wave of FDI in Brazilian mining
seems unlikely in the short-term. This Is because, what Brazil is
olfenng loday to investors are mineral resmurces. Investors
prefer 1o pul ther money on mineml reserves. |.e. mineral
deposits already defined and which require less elffon and less
capilal 1o be transfomed Inlo productive mines. It appears that
in South Amernca other countties such as Chile, Peru,
Argentina, Colombia and Bolwia. are proving 1o be more
effective In attracting forewgn capital as these countnes are
offering a ready-made “menu” of betler delined mineral deposits
and mineral projects. These countnegs are providing mors
complate datais of ther geological-mineralogical-metaliurgical
charactenstics and aiso are very competitive with respecl lo
their economic condiions aftecting and regulating mining and
is related actmlies,

Changes in Braziian mming. that would aliow for a better
defintion of mineral deposils (bringing more  compigte
knowledge of s main  operatonal  and  economic
charactenstics), will enly come in the medium 1o leng 1lerm: and
arly If some action s taken now or As 80on as possible.
Nowadays, the industry & being restructured and there s little
consensus ol what will happen in the shon term. The need for
action is great and the Govemmant |s now dealing with issues
that should promote changes. This (s the case of the Nationa!
Mining Agercy (ANM) that is Lnder cansideration by the Central
Governmeant. Depending on the oulcemes. changes could be
made so that. tor exampia, the DNPM can be transformed inlc a
mare effective actor for regulating mining: or the DNPM could
even be extinguished and taken over by the ANM. The outcome
is stll uncertain.

The lutute of mvestments (which includes FDI} in Brazifian

muming and related industries appears 1o be more likely linked
with the Amazon region, to heavy-metallurgy and mamly to the
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oil & gas sector. Indications are pointing lowards this stenaric.
The main supponting evidences 1ar this includes the increasing
nterest of CVRD 10 concentratle more and more of its activities
in the Amazonia in general {and on the Carajds region in
pariicular); the prapaganda promoted by CPRM assuming that
the best way to davelep the Amazon Is through mining; the
prospects for enlarging productive capacity for the national steel
industry in order 10 increase its panicipation in supplying the
MNEs ol the auto-industry sector;, the huge nfrastruciural
changes laking place within the energy seclor in Brazil {which is
taking more businesses to develop. for example, the gas
sector); and environmental-related lechnologies for mming.
recycling, poliution control and mitigation, industrial effluent and
sanilation plants, alc.

Taking under consideration the large diversity of forces and
impulses thal inlluence Brazilian development - with some
forces arising trom the way the world eccnomy functions. cther
forces beng the result of domestic (internal) characteristics -
some compenents of State bebaviour in Brazil must be
considered. These components will be determinant
reordering and rearranging the economy in two main ways:
through & type of ‘autochthonous develapment’, ar through
increased foreign participation  {including  FOI in the local
market (e.g. with privatisation), a type of ‘allochthonous
development’. These componants affecting the management of
naticndl businasses ara suppesad 1o provide new directions for
industry by providing new systems or new approaches o
natural resources management

In the mining sector these mndustrial and managerial
considerations are Imponant for the understanding of, for
examgle, how pollution control systems will be administered,
and the implications this will bring in terms of the use of
equipment and technology. Also important are actounting
issues and standards (that will affect how comparnies are
organised and thus affect their chances for being recipients of
new mvestments). PriceWaterhouse Coopers-PwC is working
within this sector and they consider (PwC. 1939) that a move

Sene Extrlon o Phicumenten. Rio de Janeive, w46, 2006
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towards international comparability through the harmonisation
of accounting standards world-wide 15 needed. PwC alsa
support the introduction of 3 mining specitic standard by the
International Accounting Standards Committee-IASC. This will
possibly provide a clearer environment for investments (and
also greater need for consultancy work to establish new
accounting standards).

Additionally, some important questions to be posed lor
further research include:

-“Enhancing membership relations within Mercosur countries
may be a possible way forward in promoting a better framework
for developing complemenlary mining activities amongst these
countries? ... and also lor establishing a clearer environment
for toreign investment Hows from the developed world?";

- "How should government policy be managed in order to
promate greater inflows of FDI?";

- “How can local slate activities be better synchronised with
Federal (central) government policy directives?”

- For the year 2000 onwards, will we have greater
importance given to: -"International business and the
Intarnationalisation-globalisation model of development?”,
-“Growth of FDI together with sustainable development?”, -
"Warious sectors and industries of the Brazilian economy
developing at the same time and in a more Integrated
manner?”,

It has been shown that the weakening support for the
Brazilian rmining industry by part of the financial community
since mainly 1988 was the result of a certain lack of consistent
Governmen! initiative for the mining sector, that was also
reflected in the State's decreasing importance and efficiency to
mantain a framework of institutional support that could take the
country out of a situation of “mineral stagnation” (as production
levals did not show signs of any significant growth). The late

Série Fanados ¢ Divamentioy, Rio de Jarmeirp, 046, 286
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1880s and eardy 19905 may be considered as a perod of
stagnation ol production levels - in part due o regulalory
changes (with the restnclions 1o the participation of foreign
capial introduced in 1988B). In part as there was no signilicant
growth In domestic consumption; m part due to the decreasing
investments in dormestic mineral exploration; in part due to over-
supply at the international level which decreased demand for
minerals and also affected prices (falling prices),

Fram the mid-1990s, staning with the Cardeso government
and constitutional changes that allowed once agan greater
loreign paticipation in Brazilian mming, the country goes
through a short phase of increaset domestic consumption - to
an extent that affected the mining Industry in those sub-seclors
imporant to the construction industry such as cement and non-
metallle minerals (thal exparnmented a brisf growth). However,
excess of supply of minerals at the international level and also a
generalisad period of imermational crsis (e.g. Asia, Hussia,
Brazil) meant that 2 full recovery was still postponed tor times to
come. This resulted in no substantial flow of FII Inte mining in
recen! years and, as a consequence ol this, o is still not
possible to know il FDI flows have (or will have} a positive
impact on the sector’s trade and technological perdformante,

One thing is certain, new lechnological developments - a.g.
those related to recyeling, to the reduction of matenals’ use (lor
example: with miniatunsation, processes that reduce the usa of
melals and materials), substitution, "new materials”, engineering
innovations - will increasingly impact over mineral production
and trade (over the perdormance ol the materials industries),
These new technological developments (that assumed greater
impartance for industry and innovation since the late 1980s)
may explain the low levels of FDI in mining as this sector (al
least in Brazil) is increasingly using other sources lor capital, for
axample, loans, minaral supply contracts. credt and
programmes for acquisition of equipment. The fact that minerals
are no longer “stralegic™ means that the meost important
industries are increasingly more toweards the end of the supply-
chain and that mining is mare and mare [ust a simple provider

Serre Fatnefoad ¢ Dacieentoon. R ife Sesmeorn, n46. 2066,
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ol commodities. This explains the way the alumimium industry
works, and also explains why the iron and gold sub-sectors (or
the metalic minerals seclors i general] are increasingly
integrating themselves with matal producers through the use of
more sophsticaled metallurgical processes,

This is resulting in & greater corporate concenlration in
tavour of large MNEs that are prepared to increasa their market
domination wvia their own technological innovation capabilities.
This is very clear not through FDI, bul through: technology
contracts; provison of engineering and consullancy services;
increasing imporance of computerised preduction systems and
automahon {requinng advanced hard- and soft-ware); use of
more sophisticated equipment for optimisation of production
processes; economy of energy and materials and labour, and
also. for environmental control and pollution mitigation. This is
allecting the domestic economy due to the consequent growth
of capital goods imports (or also the growiag reliance on
equipment producars that, although established in Brazil, are in
most  cases centrolled by multinationals).  Indigenous
technological development is  increasingly dependent on
external agents and their technolegies.

The study of the diversity of mvestment types, of NFI, loans,
joint-ventures, elc., as seen in this text (in the case of Brazil),
shows that FDI have 1o be viewed as only one of a diverse
range ol forms [or types) of invesiment: and that FD| in
Brazilian mining was in most cases jusl a small parcel of total
investments In the sector. In fact FOI may even be considered
ds marginal and not very imporant for the development of
Brazilian mining as a whole (considering the past 2 decades).
The Government and the sector aspires to obtain greater FDI
infiows and thers are some opportunities and possibilities for
these devsiopments that may be explored by intemational
capital, multinationals and local players.

Mining 'per se’ Is today a relatively uninteresting business.

For mining 1o be mare interesting (and to attract FDI), it needs
to be linked to more advanced stages of the production chain; it

Sere Exindis o Devwmenios. Rio de Joneiro, m46, 200
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needs to be uselul for industry, by providing higher-quality,
lower-cost commodities that may be “adjusted® (with regard to
s technological specifications, perlormance parameters,
physical & chemical characteristics), according to the demands
of other 'user industries’. Mining is having to adjust iselt by
using more sophisticated engineering processes, by making
products with graater ‘guality content’ (with use of 1SO sernies
and EMS toois), and by increasing the use ol automaton and
design technologies.

This text Indicates that the wvolume of foreign direct
investment in Brazilian mining is very small - and has suffered a
clear decline for the period analysed (since the 1970s). The
past 25 years has shown that other forms of investment, and
not FOI. were more representative for the domestic mining
sector of Brazil as a whole. In order tor Brazil to attract more
investment much will have to be done, and this text tries to offer
some directions (or opinions). In very broad terms we could
consider here that, even knowing that we are living in a time of
lower prices lor commaodities In general, it is necessary 1o
axpand Brazilian production into other sub-sectors - and this
“hould be undertaken both horzontally and also vertically
fharizontal and vertical integration]. Only proceeding in these
L tions we will be able to diversity into other minerals and
also te promote the developrment that will lake us le advance
industry and knowledge into ather parts of the supply-demand
chain.

I terms ol supply-chain of mineral commeodities, mining
aenterprises will need to enhance their capabiliies of planning
and advancing businesses mn order for them 10 be able to
explore, exploit, process and distribule goods more effectively
and they will also need to use higher lechnological standards
with better qualified labour. More and more we can observe that
cost and quality (e.g characteristics of mineral products) of
production ara the main issues for the mining sector. A supply-
chain management approach could help in promoting more
effective supply flows. Investments will be atiracted and

Serie Lxiudoy e Dacienendes, Rio de Janeind, nde: 2000,
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directed towards the companies and countries thal are using
and applying these new deas and prnciples.

We should follow more closely, I| we want to attract more
invesiment, the new practices of Sustanatle Development, |e.
stimulate businesses 1o comply with the basic principles of the
‘Agenda 21' and also stimulate the use ol Environmental
Planning & Management (EPM) “ools’ such as ISO,
Environmental Management Systems and Life Ciycle
Assessmenl. The exiractve industries world-wide will follow
more and mare a path of development that will require greater
S&T and R&D applications for resource survelllance and
mineral reserve definition in order to promote the exploitation of
minerals & ores in accordance o methods and procedures
which increasingly requires the use of world-class mineral
cperations, techrigues and processes, and in accordance to a
framework where all the ‘natural resources’ (not only mineral)
are viewed in conjunction in order 1o take the best choices of
which resources 1o pratect and which resources to exploit.
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7.BRIEF 'HISTORY OF MINING":

1960
I -MHNEs: Penod ol growth lor muolinalionals; Imermational coplal Qrowing in
iporiance and willuencs:.
~Posl-war, neitruciunng and investment in saveral counlngs.
| A Vanous commodity sectors are doveloping. [No idea of sustanabio
| development’] == — :
| 16608 & 10708
<Countrias aie “taking over' ratonalisation and SOEs
~Timas of "panic of supply” for most commadites.
=In Azl Swate (national) capilal in mining 5 srongly mpesenied Ly SVAD
(having a leacing sale in tha development of the damastic iron & steul industeg)
CA lron & Slual s probably the mos) imperiant sactor,

lata 10708 & anfly 16008

~Transition penad LOGs starting again to accept cxternal paricipatian in domests
VaniLngs,

-CHl erinls: 1973-74 and 1670-80

=In Brazil: Foreign capital & tachnology played a lering rols in S doveldopment of
the aluminiutm indust ng.

A _Aluminism is probatbdy the masi imporiant sector

15808
-MﬂdmﬁmmmqhaﬁqdfmmrMhnmlhlm
ma

-Dabl crmis: starting wilh Mexico m 1962

+Economec crais m Brasl and consepent mming unemployment croates “Sema
Peladi™ and fhe hgura of he “ganmpos” and of “ganmpercs” o hassh reaklios of
Birazhan mning {maimly i gobd ba ard precwus shones produchion)

A Gold s probably the mast imponans sectar.

16808

«Pariod of ‘adagiation’ o new economic reatities; libaralisaton & privatisation,
-Timas of 'na ahorage” of commaodities,

-Busingss and managatal re-structuring (new methads, procadunes and tools).
-Trand towards greater infarnationalization in industry in grnam

[Feded of "sustainable davelopment’ exisis],

A Somio commadilics sectors Ao developing (g gos seclol Intraasingly
imponant]; vorous “paramineral” and industnal seclons ame coming 10 exigloncs and
gramang sreng, u.g, envirenmental sersoes. industral cartificolion (gually, heaith &

satoty. 150, EMS), reyeling.

2000 anwards' ?

Groater imparanca of infornaboral busincss and 1he imomatonalisation-

plobalisation model o doveicomen® - Growin of FDI?
A Vanous seclons and industnes devainping 2t the same famim & gealar range of
Conaritrns?

Acnaiyms used CVRD: Companhia Vale do Ao Doce (Hrazls lrgest mamng
companyl. EMS. Envimnmenial Marnagemenl Systems: FOL Foe Derect
investment.  1S0:  International  Standardksation  (rgarksaton; Less
grwnhm Courtnes; MNEs: Mulinatonal Enlerprses. SOEs: State Ownod

IIprsos,
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GLOSSARY OF TERMS AND EXPRESSIONS

alloy: a subsiance with metallic properties composed of two or
more chemical elements of which at least one 15 a metal.

alumina: Alurminiurn oxide produced from bauxite ore. It is a
white powdery malerial that looks lke granulated sugar
Alumina is smelted and refined to produce aluminium metal,

aluminiumfaluminium metal:  Aluminium  metal s produced
through the reduction of the alumina in electrolytic cells.

base metals: .g. copper, lead, molybdenum, zinc.

bauxite: Aluminium hydroxide (the basic ore that contains
aluminium). The ore occurs in various forms and usually
contains various mixtures of aluminosilicates, iron oxides and
other impurities. Bauxite is used to produce afumina, which in
its turn is used to produce alummium melal

Brazilian Government. includes three levels of government:
Federal, state, and local {or municipalities).

Central Government of Brazil: The Presidency, Ministries,
Treasury, Central Bank and Social Security,

cold mill: The equipment on which a metal is rolled into sheet or
foll by passing it through pairs of rollers under pressure. In cold
rolling, the incoming metal is normally at room lemperaturs.

cut-off grade: The cut-off grade is the lowest grade, or metal

content, of the rock leaving the mine that can be Ireated as ore
rather than wasie.
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engineered product: A metal fabricated product that has bean
mechanically aliered to create special propenies for specific
purposes; lorgings and exlrusions are examples ol engineered
producls.

extraclive industries: Industnes that derive their principal raw
materials tram the earlh, e.g. mining Gompanies,

extrusion: The process of shaping maternial by forging it to flow
through a shaped opening in a die.

fabricate: To work a material into a finished state by machining,
larming or joining.

flat-rolled products: Metal plate, sheet or foil products made by
passing Ingot through pairs of rolls. By meving the rolls closer
together and passing the ingol between them, the thickness is
reciuced and the length is increased.

foil (e.g. aluminium foilj: A Hat-rolled product, rectangular in
cross section, of thickness from 0.006" to 0.00025".

foreign direct investment. Direct ‘nsk’ investment, olten involves
foreign control of the production process and marketing
strategy, the use of brand names marks and patents, and the
use of new (relative to local) technologies (either embodied in
equipmant or as knowledge of techniques and processes).

forging: A metal part worked 1o pre-determined shape by one or
mare processes such as hammering, prassing or rolling,

garimpolgarimpeira: name given 1o the informal mining' (not
done by organised companies) in Brazil, ‘ganmpo’ refers to the
place, 'garimpeiro’ to the parson.

ingot: A cast form suitable for re-melting or tabricating. An ingot
may take many lorms: some may be 15 meters long and weigh
15 tons, others are notched or specially shaped for stacking
and handling.
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London Metal Exchange (LME). The international trading body
that aims 1o faciitate the workd-wide open market buying and
selling of metals.

melric ton (mi): A unil of mass and weight egual 1o 1,000
kilograms,

mill products: Metal that has been fabrcated Into an
intermadiate lorm belore beng made into a finished product.
The mest common metal fabricating processes are rolling,
extruding, forging and casting (e.g. aluminium sheet, a mill
product, 15 used to make beverage cans, a linished product),

mineral deposit is regarded as being any individualised mass of
mineral or fossil subsiance, either occurring above or below the
surface, with economic value.

mineral exploration: The performing of work necessary 1o define
a minaral deposil, Is evaluation and the determination of its
economic feasibility.

PET: Polyethylene lerephthalaie: a plastic commonly used to
make baottles for beverages.

pig-lron: lron in “pigs” or rough bars; the crude lron produced In
the blast furnace and cast into “pigs” which are used for making
steel, cast-iron or wrought-iren, Gompesition varies according to
this ores used, the smelting practice and the intended usage.
Prncipal impurities are carban, silicon, manganese, sulphur and
phosphirus,

plate (e.g. aluminium or steel plate}: A flat-rolled product,
rectangular in cross section, of thickness nol less than 0.250".

portfolio investment: Portfolio investment is olten dealt with as
mosily short-term flows, responsive 10 intlernational differences
in inlerest rales and exchange rates (arbitrage), and highly
sensitive 1o domestic regulaticns and tax structure. In Brazil the
Central Bank considers as porifolio investment: (a) foreign
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capital invested in depository receipts and (b) foreign capital
invested in securities issued by residents and traded in the
domestic financial market This distinchon allows lor a separate
analysis ol bolh types of foreign investment [‘poniolic’ and “FDI
{Baumann, 1998 7). Acronyms used: Porifolio Investment
Flows-PIF and Portfolic Direct Investment-PDI [see also entry for
foreign direct investment’].

‘Portfolin’ indicates the promaotion of businesses in a range of
invesiments and assets. The main reason {or promoting a
varled portlofio ol financial securities s o achieve the maximum
possible relurn on investmeant (locking for favourable levels of
interests andior dividends, and capltal galns, from holding the
selected securities). 'Portfolio investmert’ implies the collection
ol financial securities such as shares and bonds by investors,
Typically investors would want 1o hold a number of dilferent
linancial securities 10 spread ther risk, and would seek a "mix”
ol financial securities: (a) some offering high shor-term
dividend paymenis, (b} other oftering long-term capital
apprecialion as their markel prices rise, (c) olher offesring
medium-term rewards. Additionally, inveslors may plan to hoid
varnous types of financial securties which have a parlicular
maturity structure so that they can achieve a predetermined
pattern of cash flows, The attractiveness s that the nsk
altached to a portiolio Is usually less than the weighted average
risk of each Individual investmant.

precious metals, e.g. gold. platinum, silver.

reserve: A reserve represant that portion of the resource that
has been more precisely measured and which is, or might be,
avalable for production over a specfied time penod (P.
Crowson, in Mining Journal, February 19, 1999, p. 5}, [see also
‘resource’].

resource: A resource 5 simply the idenlfiad or probable
physical presence of minerals in the Earth, which may or may
nol be exploitable economically with presently avadable
technology (P. Crowson, in: Miring Journal, February 18, 1898,
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p. 8] 1t s said that “resources must be continuously reassessed
in the light of new gecingical knowledge, of progress in science
and technology, and of shifts n economic and political
condibons™ (USGS, in P. Crowson op cit). “In shord, it is
necessary lo assess both the physical characlenstics ol
rasources, the social and politcal teasibility of mining tham. and
the patential profitatility of exiracting and marketing them. None
of these attributes can be precisely measured, or is fixed for all
time, except when a mineral deposit has been fully mined out”
(Crowsaon, 19998). [cf. with ‘reserve’],

services sectors (ol the economy); These include elecincity,
telecommunications, ralways, consullancy companies, et

sheel (e.g, aluminium or steel sheet): A metallurgical rollad
product, flal or colled, rectangular In cross section, with
thickness less than 0.250" but not less than 0,006

smelt: To fuse or malt ore In arder to extract or refine the metal
it contains.

supply-chain: In the mining centext, the supply-chain concapt
indicates "all the capabilities to plan, source, process and
distnbute goods. services and end-products” (Mining Journal,
March 26, 1999, p. 224). The good management of supply-
chains potentially engbles companies to reduce total mining
costs. In essence, the supply-chain congept pramates the idea
and the need for Supply-Chain Management (SCM), and (his
implies the search for the most effective co-ordination of supply
flows,

“triplet™: Concept of the triple-alliance’ betwean multinationals,
the State and Ihe local (national) private capital (Evans, 1979
studied the Brazilian case and considers the inter-relationships
between these ‘partners’ in working the Brazilian economy - a
Iramework for analysing foreign capital, Stale capital, and
private local capital). The editors of the Brazilian journal Exame
{see for example the 1999 edition of "Melhores & Maiares™) also
use the term “ri-p2” for indicating the percentage of capital in
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hands of each of these main participants {the Brazilian State,
Foreign players, and privale national capital).

world-class mineral deposit: Delined as those deposits
possessing a large tonnage and amenable to being mined over
a long life at low cost, and with the capability ol maintaining
superior profitability, even during the bottom ol the business
cycle, [see ‘world-class mineral operation’].

world-class mineral operations (or projects. ventures): Defined
as those operations (or projects, ventures) possessing superior
quality, profitability and capability as a whole, |.e. considenng
the ‘deposit’, the ‘industnial plant, the 'business’ as a whole (not
just parts of it}. [see ‘world-class mineral deposit’].
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