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Resumo 

Embora a mercantilização de 
recursos minerais na Amazônia oriental 
brasileira tenha envolvido a 
comercialização, por mais de cinco 
décadas, de mercadorias bastante 
diversas, extraídas e transformadas 
industrialmente por empresas que foram 
instaladas em momentos históricos 
distintos, suas repercussões no 
desenvolvimento de certas áreas da 
região guardam importantes 
singularidades e têm lógicas e 
características, em grande parte, 
comuns. O trabalho sintetiza os 
macrocenários nos quais se instalaram 
empresas mínero-metalúrgicas e analisa 
as razões das limitações que as 
atividades desenvolvidas por essas 
empresas têm para impulsionar 
dinâmicas de desenvolvimento amplas e 
socialmente enraizadas. 

Palavras-chave 
Amazônia, mineração, metalurgia, 
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Abstract 

The commercial development of 
mineral resources in the eastern 
Brazilian Amazon has taken place over 
the last five decades. In spite of the range 
of minerals that have been extracted and 
processed and the different historical 
periods, the repercussions of the 
development of certain regional areas 
have certain important specificities and 
have a certain logic and characteristics in 
common. This article synthesizes the 
macro-level scenarios in which mineral 
extraction and transformation 
companies have become established in 
the region . It also analyzes the 
limitations of the development of such 
activities have with respect to promoting 
and fostering broad and socially rooted 
development. 
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INTRODUCTION 

Since the 1950s, a range of social segments have nurtured 

expectations of rapid modernization and development in eastern 
Brazilian Amazonia, through industrial mining and transformation, 

driven by the global demand for mineral-based products. These 

convictions have led to the implementation of state activities that 
encourage industrial mining activities in the region. 

During the military governments, in addition to establishing 

policies of incentives for the deployment of large-scale mining 

companies in the region, there was also significant state support for 

establishing the industrial transformation chain of regionally mined 
ores within eastern Amazonia (Almeida Jr., 1986; Hall, 1991; Castro, 

Moura, Maia, 1994; D’Incao, Silveira, 1994; Machado, 1985; Coelho, 
Cota, 1997; Monteiro, 1998). 

These activities became the premise for strategic attempts to 

modernize Amazonia through governmental programs, such as the 
Program for Agricultural, Ranching and Mining Centers in Amazonia 

(SUDAM, 1975) and the Greater Carajás Program (BRASIL, 1982). The 
programs were based on theoretical notions that extolled the need for 

direct state intervention in selected geographical areas (HIRSCHMAN, 
1958; PERROUX, 1967) through spatial concentration of capital. These 

would then enable effective vertical integration of industrial mining 
production, considering that they held significant ‘comparative 

advantages’ (SUDAM, 1976). 

During the 1990‘s, there was a significant change in the discourse 
and practice of the Brazilian State in relation to regional development 

policies, expressed in new development strategies present in the ‘Brazil 
in Action’ and ‘Advance Brazil’ Programs. It began to advocate the need 

for establishment of an ‘integration corridor’, aimed at providing more 

competitive access to markets (BRASIL, 1997b). According to this logic, 
the ‘comparative advantages’ of mineral-based commodities for the 

region was maintained (BRASIL 1997a). As a whole and in relation to 
initial predictions, these strategies produced extremely limited effects 

in terms of vertical integration of mineral production. 

The following items outline the scenarios and dynamics that drove 
the establishment of companies dedicated to mining and mineral 

transformation in the region over the last 50 years. Industrial Mining in 
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Amazonia and its implications for regional development are also 

highlighted, considering possible limitations that mining and 
metallurgical activities have to drive development processes in areas of 

Eastern Brazilian Amazonia. 

1. THE FIRST EXPERIENCE OF LARGE-SCALE INDUSTRIAL MINING IN 
AMAZONIA 

Industrial mining in the region dates back to the 1940’s, when 

manganese ore deposits were discovered in Serra do Navio in the then 

Federal Territory of Amapá, emancipated from the State of Pará in 
1943. 

At the time, manganese ore was considered strategic (Cunha, 
1962: p. 22), as the then-Soviet Union, which held the world’s largest 

manganese reserves, had suspended its sale. Although manganese is 

used in small quantities compared to iron, it is an indispensible input to 
the steel industry. For this reason, the Serra do Navio reserves gained 

enormous importance, declared as a ‘national reserve’ in 1946 by 
presidential decree under then-president Eurico Dutra. 

A public tender was established for development of the ore 

deposits – understood as the adding of value and conversion of mineral 
resources of the lode into goods.  The winner was Indústria e Comércio 

de Minérios S.A. (Icomi) – a mid-sized Brazilian company. In 1947, 
ICOMI received Federal Government authorization to prospect and 

mine manganese. In 1950, under the allegation of needing technical 
assistance and financial resources, ICOMI partnered with the 

Bethlehem Steel Corp. - one of the biggest US steel companies at the time 
(Chandler, 1977: 360) – which took control of 49% of the company’s 

capital. This change made it evident who ICOMI represented. Over the 

following years, geological research continued, and infrastructure 

equipment was built, including the industrial facilities needed for 

mining and processing ore (Figure 1): the railroad, approximately 200 
km in length, port installations, and two company towns (residential 

centers for employees), one in Serra do Navio and the other in Santana 
(Figure 1). 
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These towns became the reference for company towns, setting the 

standards for organization of housing for employees of various mining 
and metallurgical companies that were later established in Amazonia. 

The value-addition process of the mines subject to a lease 
contract, the definitive version being approved in 1950 by the National 

Congress - in spite of various questions raised related to the favoring of 

private interests in detriment to public ones (Cunha, 1962: 10).  The 
State also sponsored a series of favors not required by contract that 

benefitted ICOMI, since the perspective of the company’s operations 
and terms of the lease contract were presented in public discourse and 

in many sectors of society as being fundamental to the development of 
the state of Amapá. This was especially true due to the fact that the 

contract established that ICOMI was to pay the Amapá government 4% 
of the sale value of mined ore, as well investing 20% of the net profits 

from use of the leased mines in new companies across the territory. In 
1953, the Office of the President, declared that the project was 

“economically advantageous from a national point of view” in order to 

obtain financing for ICOMI (Icomi, 1977[?]: 3). 

The first shipment of ore took place in 1957, an activity that 

continued for another four decades until 1997. Then the company 

closed its operations and declared its reserves had been depleted 

(Figure 1). 

2 MILITARY GOVERNMENTS, GEOPOLITICAL INTERESTS AND MINING 
IN AMAZONIA 

Manganese ore mining in Serra do Navio was the only form of 
significant industrial mining in Eastern Brazilian Amazonia for nearly 

two decades. A situation that would change significantly due to policies 

enacted after the 1964 military coup. The authoritarian state, through a 

convergence of geopolitics with national security doctrine, formulated 

an internal intervention doctrine that took specific forms in relation to 
Amazonia. The main segments of the military governments considered 

‘occupation’ of Amazonia as an absolute priority.  They sought to 
achieve this by development policies based on solid articulation of 

private interests, of which the large mining and metallurgical 
companies made up a significant number. 
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A large institutional apparatus was created for achieving such 

policies, including Superintendência do Desenvolvimento da Amazônia 
– SUDAM and Banco da Amazônia - BASA.  Tax incentive policies for the 

region were also expanded. Moreover, the Federal Government made 
significant investments in data collection on physical characteristics of 

the region, particularly through the Radar Project Amazonia – RADAM. 
The results indicated possible alternatives for construction of highways 

and hydroelectric plants and for further geological prospection in 
Amazonia. At the time, it is worth noting, this research was conducted 

under the new Mining Code of 1967, which removed right of preference 

for mining from the5 landowner and made gold mining illegal. These 

measures fit the interests of the large mining companies (Brasil, 1987). 

2.1 Creation of the Program for Agricultural, Livestock and Mineral 
Centers in Amazonia 

In the early 1970’s, the fundamentals on which the nationally 
implemented development model of the military was based showed 

signs of exhaustion, with perceptible indications of possible drops in the 
rate of economic growth. The Federal Government intended to maintain 

economic growth rates high through investments in industry 

responsible for the production of capital goods. This, however, required 

financial resources. Therefore, state activities were projected for 

Amazonia directed to support and creation of projects that could enter 
into operation with relative speed and would produce on a large scale. 

Production was destined to the foreign market, which increased the 
importance of adding value, understood as incorporation of value and 

conversion of mineral resources from Amazonia into goods, whilst 
generating hard currency and resources to finance Government plans. 

In 1974, the Federal Government created the POLAMAZÔNIA 

program to facilitate implementation of exportation projects (Program 

for Agricultural, Livestock and Mineral Centers in Amazonia). Federal 

plans included implementation of several ‘Brazilian Amazonian 
development centers, focusing on mineral production. The Federal 

Government intended to direct impacts of fiscal incentive policies to 
selected geographic regions, concentrating construction and 

infrastructure works there as well, in order to attract massive and 
spatially concentrated investments. These activities were therefore 



Maurílio de Abreu Monteiro 

146 

grounded on a vision of regional development that had spatial 

concentration of capital at its core, which could produce imbalances and 
therefore drive a development process of activities by a chain of 

forward and backward linkages to a series of productive activities 
considered ‘key’. Some of the centers that formed the ‘Polamazônia’ 

program were Carajás, Trombetas and Amapá.
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At the Amapá center, fiscal incentive policy was used by Icomi to 

deploy a pelletization plant to make use of very fine manganese ore. 
Public resources from use of fiscal incentives paid approximately 50% 

of the industry deployment costs (ICOMI, 1977 [?]: 17). The plant was 
built in Santana, Amapá (Figure 1), entering into operation in 1973 and, 

in spite of its nominal capacity of 210 thousand tons/year, pellet 
production reached no more than 184,000 tons/year in 1980. 

The first company dedicated solely to industrial kaolin mining in 

Eastern Brazilian Amazonia entered into operation at the Amapá 
center. Known as CADAM (Caulim da Amazônia), and was founded as 

part of the investments of the American millionaire Daniel Ludwig in 
the 'Jari Florestal' project area – one of the first projects conceived 

during the military regime as a way of accelerating ‘occupation’ of the 
region. 

Kaolin reserves in the region were discovered due to the need to 

use lime to correct soil acidity in the Jari Project where eucalyptus trees 
had been planted for cellulose production. This soil deficiency led to the 

beginning of geological studies in the region as to ascertain whether this 
mineral actually was present (Halward et al., 1977: 83).  This research 

resulted in the discovery of excellent kaolin deposits in an area known 

as ‘Morro do Filipe’, situated on the left bank of the Jari River, where the 

municipality of Laranjal do Jari, Amapá is now located (Figure 1).  

Thus, CADAM started mining kaolin, a mineral that has various 
industrial uses. The kaolin mined in the Eastern Brazilian Amazonia, 

due to its excellent quality, has the most highly-valued application of all: 

it is used as a surface cover material for paper, thus making it whiter yet 
less translucent. Cadam began the mining process in the Morro do 

Felipe area in 1977. Cadam operates the kaolin mine and performs 
primary processing in the State of Amapá. The ore is then transported 

by a mineral pipeline, over the Jari River, to be processed at the plant 

situated in the municipality of Almerim, Pará. The product later is then 

loaded onto ships at the company’s own port (Figure 1). 

In 1982, Caemi Mineração e Metalurgia S.A., owned by 
businessman Trajano de Azevedo Antunes, who also owned ICOMI, took 

over shareholder control of CADAM. Pursuant to its policy, the Federal 
Government invested in the transaction and bestowed fiscal incentives. 

As a result, in addition to Caemi, the Banco do Brasil and BNDES became 
shareholders in Cadam, and it received fiscal incentives through Sudam, 
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such as corporate income tax exemption. After expanding its facilities 

three times, installed capacity at the company can currently meet 
demands of up to 850,000 tons/year (Figure 2B), with the possibility of 

additional expansion attaining capacity of up to 1.1 million tons/year. 

In 2001, as part of the CVRD (Companhia Vale do Rio Doce) 

takeover of Caemi equity, Cadam shareholder control was transferred 

to the CVRD. 

In addition to Cadam, the Azevedo Antunes group also acquired 

Mineração Santa Lucrécia Minerais S.A. (MSL Minerais).It had been 

founded in 1971, as part of Ludwig’s investments in the Jari Florestal 

area, for the purpose of mining reserves of refractory bauxite near the 

Jari River (Figure 1).  It began production on an experimental scale in 
1981. 

However, the Ludwig property transfer process led to the 

operation only serving market demands in late 1984. 

The company’s new processing facilities installations came online 

in late 1998, thereby increasing production capacity to up to 260,000 

thousand tons of raw refractory bauxite per year - a product used for 
lining furnaces within the refractory industry. In the early 1990s, 

Sudam determined that the company would receive corporate income 

tax exemption for a period of ten years, occurring concomitantly with 

the installation of its calcination plant with a production capacity of 
60,000 tons/year of refractory calcined bauxite. This plant is situated 

66 km from the mines along the Jari Florestal railroad in the 
municipality of Almeirim (Figure 1). The company initiated the 

production of calcined bauxite, which has greater commercial value 
than crude refractory bauxite. The second plant calcination furnace 

entered into operation three years later, making it possible for MSL 
Minerais to produce up to 150,000 tons of calcined bauxite per year – 

production transported along the railroad to the Cadam port, where it 

is subsequently shipped. 

Also noteworthy was the development of industrial mining of 

cassiterite – tin ore- in Eastern Brazilian Amazonia, extracted from 

small-scale mining operations linked to other groups working in the 
metallurgy sector. The largest national tin producer, Paranapanema 

group, operated the São Raimundo mines through its subsidiaries, and 
the CANOPUS group operated the Mocambo and São Pedro do Iriri 

mines via the São Francisco Mining company, located in the 
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municipality of Altamira, Pará, along the banks of the Xingu River 

(Figure 1). In 1994, all of the major mines had closed, production then 
concentrating in the states of Amazonas and Rondônia. 

2.1.1 Bauxite mining in the Trombetas region 

It was also in the 1970's that conditions were planned, to render 

mining and marketing of metallurgic-grade bauxite feasible in Brazilian 
Amazonia, more specifically, ore deposits that had been originally 

discovered in the 1960’s near the Trombetas River in the municipality 
of Oriximiná, Pará (Figure 1) by the company, Bauxita Santa Rita Ltda., 

a subsidiary of the Canadian company, Aluminum Limited of Canada 
(Alcan). 

Metallurgic-grade bauxite is aluminum in the form of ore. In order 

to convert it into aluminum, after being initially mined and undergoing 
primary processing, it must be submitted to a chemical refinement 

process which produces a form of white powder, which in turn is the 
main raw ingredient in aluminum production. 

The Mineração Rio do Norte (MRN) company was founded in 

1967 to add value to the metallurgical-grade bauxite from the mine in 
the Trombetas region. However, in 1972, Alcan stopped the project due 

allegedly to unfavorable global market conditions for the product. In 

reality, the true intention of the Canadian company was to haggle 
support from the Brazilian government which, according to the policy 

at the time of attracting capital to ‘occupy’ the region, designated CVRD 
to represent the government’s interests in the venture. In addition to 

direct investment made by CVRD, Alcan received fiscal incentives and 
public credit from the government – 44% of the US$ 300 million 

necessary at the time to deploy the project (Vivacquia, 1981: 25). At the 
time (1975), CVRD became the biggest shareholder in MRN and also 

associated itself with other companies, all large-scale bauxite 

consumers, the most prominent being Alcan, Billiton, Norsk Hydro and 

the national company CBA from the Antônio Ermírio de Moraes group. 

Having ensured the financing mechanisms, work began of 
deployment of the necessary mining facilities for processing and 

transportation of bauxite, via a 30 km railway to the port - where the 
end product would be shipped onto bulk ore carriers to be transported 

over an expanse of almost one thousand kilometers by waterway until 
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reaching the Atlantic. Thus, in August 1979, MRN made its first 

shipment to Alcan in Canada. The company has increased its installed 
capacity and production since this date (Figure 2C). It now has an 

installed capacity of over 16.5 million tons/year, which, according to 
the company, represents an investment of over one billion dollars. 

It is also noteworthy that during this period, one of Alcan's main 

competitors, ALCOA (Aluminium Company of America), also held 
bauxite mining rights to other mines in the Trombetas River area, 

utilizing such rights as a means of negotiation to join MRN as a business 
partner. Alcoa suggested that, should bauxite be mined from its 

reserves, it would increase global market supply, making it far higher 
than the assimilation capacity of the already installed industrial plants. 

This was a successful move that, starting from 1992, ensured Alcoa a 
place as one of MRN’s controlling companies. 

2.1.2 Activities geared towards regional industrialization of Trombetas’ 
bauxite 

In order to add value to the Trombetas bauxite reserves, the 
Federal Government did not only aid in rendering mining feasible, but 
also prepared strategies for transformation into alumina and primary 
aluminum within the region. Specific industries, therefore, would need 
to be established for alumina production as well as metallurgical 
industries for aluminum production, which, in turn, would require an 
enormous amount of electricity. 

Therefore, the Federal Government supported negotiations for 
the forming a joint venture (a type of special business association) 
between CVRD and various Japanese companies for alumina and 
aluminum production. Moreover, in 1973, it founded Centrais Elétricas 
do Norte do Brasil S.A.  (ELETRONORTE), for the purpose of building 
power plants, to use the region’s hydro-power potential, which as 
essential for industrial transformation of alumina (aluminum oxide) 
into primary aluminum. Thus, soon after its founding, Eletronorte set 
about to coordinate construction of the Tucuruí Hydro Power Plant 
(Figure 1). 

A committee was formed in 1973, with CVRD and Japanese 
companies, to study the feasibility of primary aluminum production in 
the region (CVRD; LMSA, 1974: 1). In 1975, the Japanese partners 
indicated that the business model was not feasible, primarily due to the 
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high costs of their share in building the Tucuruí Hydro Power Plant and 
also in the overall building of project support infrastructure. 

With the worsening of the economic crisis nationally, the 
relevance of projects involving aluminum production began to depend 
on their capacity to rapidly generate hard currency to counterbalance 
the accelerated increase in servicing the foreign debt. In this context, 
the Federal Government exempted the partners from their 
responsibilities regarding construction of power plant, to maintain 
Japanese capital participation in alumina and aluminum production 
projects. The Government assumed the costs for construction of the 
Tucuruí Hydro Power Plant – budgeted at US$ 2.1 billion, and whose 
final costs were actually, according to the most modest estimates, triple 
that amount; including costs for power transmission lines connected to 
the industrial facilities in Barcarena, urban infrastructure and port 
infrastructure needed – which materialized as Vila dos Cabanos and Vila 
do Conde Port Terminal. 

On these conditions, ALBRAS (Alumínio Brasileiro S.A.) was 
founded in 1978 – a joint venture created between CVRD and NAAC 
(Nippon Amazon Aluminum Corporation), a consortium of Japanese 
companies having 49% share, with the rest belonging to CVRD. 
ALUNORTE (Alumina do Norte do Brasil S.A.) was founded for 
production of alumina. 

2.2 PGC: spatial concentration of fiscal incentives and credit policy 

By assuming responsibility for infrastructure on such a large 
scale, the government encountered financing problems due to the 
economic crisis that affected the national economy in the early 1980's, 
directly reflected in the significantly reduced amount of funding 
provided to the Polamazônia project. This reduced funding and the 
economic situation, in which the Federal Government needed to 
expedite set-up and start-up of the mining-metallurgical projects, were 
important factors in the establishment of the Greater Carajás Program 
(PGC) in the 1980’s. It was an attempt by the government to coordinate 
already-existing projects in the area as quickly as possible (especially 
Projeto Ferro Carajás), Albras, Alunorte, Alumar and the Tucuruí Hydro 
Power Plant) and to concentrate even further state fiscal incentive 
policies of the region. Therefore, PGC began to receive increased 
financial support from public sources, channeled through Polamazônia 
(Silva, 1982: 51), starting with a special state financing system, 
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involving credit negotiations with the international financial system, as 
well as creating an additional fiscal exemption system. 

PGC was an expression of complex dynamics, encompassing both 
Federal Government strategies as well as global dynamics, involving a 
restructuring process in terms of locations of the primary aluminum 
industry worldwide. The program, however, was beset with a wide 
range of interests; including both the military government and 
transnational groups - those associated with the interests of CVRD, 
seeking to consolidate a socioeconomic environment in the region that 
would safeguard its interests and maximize use the infrastructure it had 
built. 

2.2.1 Deployment of aluminum plants in the region 

Due to the incentives of the PGC, companies dedicated to alumina 
and primary aluminum production established themselves in the 
region. Albras was established in the municipality of Barcarena, Pará 
(Figure 1). During negotiations on startup conditions, the Federal 
Government granted the company a subsidy in the amount of the 
electric power it consumed. This was in force from 1984 until June 2004 
and, according to Eletronorte, this tariff policy signified a subsidy of 
over 1 billion US dollars. 

Albras was implemented in two phases. The first phase was 
inaugurated in 1985; and installation of the second phase was 
completed in 1991, enabling and increase in production to 350,000 tons 
of aluminum per year. The result was a rising trend in aluminum 
production (Figure 2E), which, according to the Company, required 
investments surpassing 1.5 billion US dollars. 

In parallel to the negotiations involved in the founding of Albras, 
transnational Alcoa also initiated talks aimed at aluminum production 
in Eastern Brazilian Amazonia. These negotiations resulted in the 
decision to base the company in São Luís, Maranhão (Figure 1), and also 
to form, under coordination of Alcoa, the ALUMAR consortium 
(Consórcio de Alumínio do Maranhão), which received assurances of a 
series of fiscal and credit incentives, in addition to the subsidy given by 
the Maranhão State Government for setting up the necessary project 
infrastructure. Alumar constructed industrial facilities equally divided 
between alumina and primary aluminum production, equipped to 
produce up to 360,000 tons of aluminum per year. Plant construction 
began in 1980, and its production was already on the market by 1984. 
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Alumar also has a very favorable electrical energy tariff policy due 
to the fact that, similar to Albras, no investment was necessary for 
electrical power generation, in addition to being ensured power 
supplies at subsidized prices. 
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Figure 2: Volume and price of mineral goods sold in Eastern Amazonia 
– selected companies. 
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Figure 2 (continuation) 
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Alunorte encountered a series of setbacks and difficulties in the 

deployment process. In 1987, CVRD’s business partner NAAC decided it 
would no longer invest in Alunorte, and construction of the plant, which 

was already at a slow pace, came to a complete halt. Construction of the 
Alunorte plant was only completed in 1995. During this period, 

aluminum supply for Albras' operations was ensured by importing raw 
material. Thus, production of Alunorte alumina actually took place a 

decade after originally planned. 

During negotiations process that enabled the restart of 

construction at Alunorte, companies already involved in the aluminum 

production cycle of Pará – MRN, Alunorte and Albras – began to receive 
various fiscal incentives in relation to ICMS (Brazilian sales and services 

value added tax). CVRD also managed to incorporate new partners into 
the project. In January 2000, one of MRN’s partners - Norsk Hydro, 

acquired 25% of Alunorte’s shares, also participating in company 
activities. 

Alunorte’s industrial plant was built to produce 1.55 million tons 

of alumina per year; an amount much higher than the 700,000 initially 
projected, representing, according to the company, an initial global 

investment of US$ 889 million dollars. In 2003 and 2004, the company’s 

installed capacity was successively increased, reaching a figure of 2.4 

million tons per year. Successive expansions indicated changes in 
shareholder control: Vale do Rio Doce Alumínio S.A. (ALUVALE) 

– controls 57% of share and Norsk Hydro, 34%. Alunorte’s expanded 
operations enabled exports of alumina. 

2.2.2 Mining in the Serra dos Carajás  

Evidently, iron ore mining from Serra dos Carajás was also 

implemented as part of the PGC. This did not occur, however, without 

being preceded by a lengthy negotiation process, initially involving the 

establishment, in 1970, of Amazônia Mineração S.A.; a company 

founded through a partnership between CVRD and United States Steel, 
which had discovered the mines in 1967. Later in 1977, after the end of 

the partnership and having paid compensation, CVRD assumed 
exclusive control of the Carajás Iron Project. 

Iron ore is the main raw material in the steel industry; and 
performance of steelmaking closely follows world economic growth. 
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The Carajás iron ore mines are among the most important in the world 

(Figure 1). A huge infrastructure was built for the mining process, 
which, besides the company town in Serra dos Carajás, comprised 

mines, processing plants, a goods storage yard, port installations and 
the Carajás Railway, whose 890 kilometer connects Serra do Carajás to 

the Ponta da Madeira sea terminal in the capital of Maranhão (Figure 
1). System start-up occurred in 1985, initially with an installed capacity 

of 15 million tons per year. During the second phase of the venture, this 
capacity increased to 35 million tons per year and currently the 

company operates with a capacity of 70 million tons per year. Thus, iron 

ore mining has been under constant increase (Figure 2D). Investments 

in the mine, railroad and port, according to the company, have already 
cost more than US$2.5 billion dollars. 

Investments focused on mining Carajás iron ore made it 

economically feasible to also mine manganese deposits at Igarapé do 
Azul, also in Carajás (Figure 1). CVRD began operating the mine in late 

1985, which, during its initial phase, had an ore processing plant with a 
capacity of up to 700,000 tons per year. In 1991 CVRD increased the 

manganese production capacity to 1.7 million tons per year. After the 
ore is processed at the Azul mine, it is then transported 34 km overland 

by truck to the Carajás railroad storage yard, where it is then loaded. In 

spite of increases in ore processing capacity, production of manganese 
at Azul fluctuated, and mining was suspended in 1999. 

Profits by CVRD, both from iron ore mining and manganese sales, 
were exempted by PGC from paying corporate income tax for a period 

of ten years, later obtaining an extension of the tax benefit. 

2.2.3 Iron and steel companies driven by the PGC 

Within its coverage area, PGC also provided incentive for 

establishing companies producing pig iron, iron alloys, silicon metal 

and steel, and even authorized concessions of benefits for deployment 

of 22 merchant pig iron and metallurgic plants. 

Fifteen of the companies dedicated to the merchant pig iron 

production were established or initiated construction of their blast 
furnaces. Companhia Siderúrgica do Pará (COSIPAR) and Siderúrgica 

Marabá (SIMARA) entered into operation in the late 1980’s in Marabá. 
More recently, Siderúrgica Ibérica do Pará S.A. (Ibérica), Usimar LTDA, 
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Terra Norte Metais LTDA, Ferro-Gusa Carajás (FGC) and Siderúrgica do 

Pará S.A. (SIDEPAR) were established. Margusa (Maranhão Gusa S.A.) 
was established in eastern Maranhão in the municipality of Babaceira. 

COVAP (Companhia Siderúrgica Vale do Pindaré), Gusa Nordeste S.A., 
Simasa (Siderúrgica do Maranhão S.A.), Fergumar (Ferro-Gusa do 

Maranhão S.A.) and Viena Siderúrgica do Maranhão operate in 
Açailândia – the latter operating four blast furnaces and is the largest 

merchant pig iron producer in Brazil. Cosima (Companhia Siderúrgica 
do Maranhão) operates in Pindaré Mirim, Maranhão, and Susa 

Industrial is installing its first blast furnace. In partnership with NUCOR 

- one of the biggest North American iron and steel companies, CVRD has 

announced plans to construct a merchant pig-iron plant with four blast 
furnaces in Marabá (Figure 1). 

The first steel companies relied on countless state favors for their 

deployment. Funds from FINAM (Fundo de Investimento da Amazônia) 
and FINOR (Fundo de Investimento do Nordeste) were extremely 

important to raising the necessary funds, in some cases representing up 
to 75% of the capital invested (Monteiro, 1998: 94). 

These companies are classified as independent producers because 

they only produce pig iron. On the other hand, steel companies 

classified as integrated steel mill complexes control all phases of 

production, from iron ore to final production, manufacturing steel 
products such as billets, plates, sheets, coils, bars and cables. Pig iron – 

an intermediate form for nearly all ferriferous compounds before being 
transformed into steel – requires large quantities of charcoal for 

production in addition to iron ore, due to its properties as a reducing 
agent. The regional merchant pig iron industry utilizes charcoal – a very 

important raw material that represents up to 40% of pig iron 
production costs (Monteiro, 1998: 133). This charcoal comes almost 

entirely from primary rainforests, from firewood resulting from 

deforestation or using waste material from wood processed at sawmills, 
which also originally came from native rainforests. 

Even taking into account the considerable discrepancy between 
initial projections of the PGC and the projects it effectively supported, 

the entering into operation of these industries enabled increased 
production in pig iron, which is beginning to become significant (Figure 

2F). With construction of new blast furnaces by already operational 

companies and possible construction of new blast furnaces, production, 
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which in 2004 was 2.96 million tons, should increase further. This also 

implies increased charcoal consumption, which is already high, and 
which totals approximately 3 million tons - a demand that increases 

pressure to deforest new areas. Regarding iron ore, demand resulting 
from these pig iron producers is residual when compared to the amount 

annually mined from Serra dos Carajás. In 2004, for example, the pig 
iron industry located in Eastern Brazilian Amazonia consumed 4.6 

million tons, a volume of ore equivalent to 6.6% of the total mined at 
Carajás during that year. 

CCM (Camargo Corrêa Metais) was another company whose 

operation was planned by the PGC, and became operational. The origin 
of the company’s funds is connected to fiscal incentives granted, within 

the scope of the PGC, to the Camargo Corrêa construction company, who 
participated in the construction of the Tucuruí Hydro Power plant. CCM 

produces metallic silicon and is located 5 km from the Tucuruí plant in 
the municipality of Breu Branco, Pará. It entered into operation during 

the second half of 1988, and currently has four furnaces and a 
production capacity of 36,000 tons per year; which has not yet been 

achieved. 

In addition to quartzite, CCM uses other raw materials during its 

production processes, such as charcoal, wood chips and electric power; 

the latter coming from the Tucuruí Plant and transmitted via CCM’s own 
line. To ensure supply of charcoal and wood chips, CCM uses material 

from the primary rainforest, and conducts its own reforestation 
projects. The mineral raw material used for metallic silicon production 

comes from several quartzite deposits, some of them property of CCM, 
others owned by CVRD. 

3 THE END OF CENTRALIZED AUTHORITARIANISM 

The centralized authoritarian power of the military governments 

was eroding during the 1980's, a process that ultimately resulted in the 
end of the military regimes in 1985 and the Promulgation of the 1988 

Constitution. This altered important mechanisms in the mediation 
between interests of different groups in society, transforming 

relationships between the states and federal government; a process 
that had diverse and significant effects on the policy of adding value to 
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Amazonian mineral resources. The PGC, already questioned by society, 

was downsized and then shut down. SUDAM and other agencies of the 
federal bureaucracy that played prominent roles in state support for 

regional deployment of mining and metallurgical companies, had their 
importance reduced, and the tax waiver that previously operating 

within the PGC becoming extinct. It is quite true that important 
instruments used in conducting policy of the military governments, 

such as FINAM or Income Tax reduction, were maintained, and were 
coordinated exclusively by SUDAM until its closure in February 2001. 

Concomitantly, changes in the organization of the Brazilian state 

resulted in environmental issues gaining in social importance. 
‘Environmental protection’ was even included in the framework of 

fundamental Constitution guarantees; i.e., along with other 
constitutional obligations, such as the obligation for prior 

environmental impact studies and preliminary environmental 
licensing. Furthermore, environments degraded by mining operations 

would have to be recovered. This explains the huge repercussions of 
accusations of environmental degradation resulting from, for example, 

dumping of red mud from primary processing of bauxite by MRN into 
Lago Batata – a practice that continued for a decade and had already 

covered a fifth of the lake. Concern with the environment also helps 

explain investments made by MRN that, according to the company, have 
reached US$ 70 million dollars – to restructure the bauxite processing 

model so that, starting in 1989, no more bauxite processing residues 
were dumped into Lago Batata, and to begin the process of restoring the 

lake. 

The scenario at the end of the 1980’s in which public policies 

supporting the adding of value of mineral resources in the region was 
one where the federal government greatly reduced its role in 

coordinating, centralizing and directing large financing projects for or 

even investments in mining-metallurgical companies and their support 
infrastructure. What this did not necessarily imply however, was the 

waiving of taxes or ending of financing policies, i.e., from public funds 
and intended for use by mining-metallurgical companies. 
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3.1 New companies and new environmental impacts 

This was the environment in which CFA (Companhia de Ferroligas 

do Amapá) was founded, a company created by Caemi, both to mine 

chrome ore – chromite – and to produce metal alloys. In 1988, CFA 

began mining ore deposits near the region of Santa Maria do Vila Nova, 

in the municipality of Mazagão, Amapá (Figure 1). To do so, in addition 

to the mining installations, a processing plant and ore concentration 

plant were also constructed. Chromite, after concentration, is 

transported 38 km by road until it arrives at Vila de Cupuxi, where it is 

transported by the Amapá Railway to the port of Santana, where it is 

then exported, and later used as a raw material in the iron and steel 

industry to produce stainless steel. 

In terms of metallurgical activities of CFA, i.e., production of metal 

alloys, these were strictly related to the initial use of new industrial 

equipment by Icomi. When the pelletizing plant was shut down in 1985, 

the company began to use a sintering plant to agglomerate the fine grain 

portion of manganese ore, resulting in a product called manganese 

sinter. The plant entered operation in 1989 and began to process low 

granulometry manganese ore extracted from Serra do Navio. Part of the 

manganese sinter was exported and the rest was used in CFA furnaces, 

where it was converted into manganese alloy. 

Thus, almost concomitantly with the development of the Icomi 

sintering plant, CFA constructed an electric furnace for industrial 

transformation of manganese and chrome ores. The project intended to 

provide greater flexibility to the company’s production, both in terms 

of producing iron-manganese and iron-chromium alloys. Fifty percent 

of the financing needed to set up the company came from FINAM 

(PLANASA, 1987: 116). Alloy production began in 1990. Contrary to 

initial expectations, the company was not able to produce iron-chrome 

alloy, and produced only iron-manganese alloys. CFA shut down its 

activities in the iron and steel industry in 1996, attributing its 

operational unfeasibility to the high cost of electricity and drop in alloy 

prices on the world market. 

As cited earlier, Icomi ended its mining of manganese at Serra do 

Navio in 1997 and began the transfer process of its other business 

interests in the state of Amapá. During negotiations with Company 
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Champion Papel e Celulose regarding the purchase the usage rights of 

Icomi’s industrial and port area in Santana (Figure 1), Champion 

requested an environmental audit of the area. The investigation 

established arsenic and manganese contamination of ground and 

surface waters. This environmental damage occurred due to 

inappropriate dumping of residues, both from the pelletizing process as 

well as from sintering the fine grain part of manganese ore. The findings 

were extremely serious, as arsenic contamination of the human 

population could result in cancer and neurological, heart and kidney 

problems. Possible exposure of residents surrounding the Icomi port 

installation areas to arsenic led to more detailed investigations. These 

studies established the existence of very high levels of arsenic in the 

Icomi port area (Lima, 2002). Nevertheless, research also showed that 

these levels were not harmful to the health of residents exposed to 

arsenic in the area of the company port (Miranda, 2002). 

Regarding CFA’s mining activities, Icomi leased the mining rights 

to the MVN (Mineração Vila Nova) company, a subsidiary of the 

Norwegian Elkem group - one of the largest stainless steel producers in 

the world. Mineração Vila Nova acquired these rights in 1998 and began 

ore mining activities. In 2000 it reached production levels of over 

142,000 tons of chromite, with this level dropping sharply, however, in 

2001. Since MVN’s main role had been to supply Elkem, Elkem also 

decided to definitively suspend mining activities in Amapá. 

Due to the decision to withdraw from the chromite market, Elkem 

transferred ownership of MVN to the company Fasa Participações S.A. 

in December 2002. Mining operations therefore recommenced in mid-

2003, but at a reduced scale and under new ownership. 

3.2 Increase in industrial gold mining in the 1980s and 1990s 

There was a sharp rise in gold prices on the world market during 

the 1980’s. This stimulated an increase in industrial gold mining in the 

region; an activity which led to conflicts between mining companies and 

gold prospectors. Noteworthy are the conflicts that developed between 

the Oca Mineração company and occupants of the Itatá gold mine, 

located in the municipality of Senador José Porfírio, Pará, in a place 

known as ‘Volta Grande do Xingu’.  The company tried to establish 
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industrial-scale gold mining. However, litigation involved in defining 

the area increased tension between the mining company and the 

prospectors, and the latter occupied the company’s premises in 1986, 

and the attempt at industrial mining failed. 

Tensions between prospectors and the mining company were also 

the hallmark of the establishment of the MNA (Mineração Novo Astro) 

company, which in 1982 acquired mining rights to gold mining areas of 

Mutun and Lourenço, in the municipality of Calçoene, Amapá. The area 

was located some 400 kilometers from Macapá (Figure 1), and gold 

mining activities there dated back to the 19th century. The company 

initiated a general eviction process, expelling some 1500 gold 

prospectors and deploying a property security force to guard the areas 

(Pinto et al., 1999: 30). According to the gold prospectors, these guards 

used heavy weapons and acted with extreme violence. Ensured 

possession of the area, MNA constructed its facilities and, in 1984, was 

already mining gold. The relationship between gold prospectors and 

MNA always remained extremely tense, with the prospectors taking 

over the company’s facilities in 1986. 

According to the company, it took US$ 56.2 million dollars to set-

up for mining operations. This amount was for mining equipment, 

building ore processing plants and the ‘Lataia Residential Complex’ – 

with housing capacity for 800 people, and its own hospital. The 

company received BNDES financing, and was also aided by Sudam 

through corporate income tax exemption for a period of 10 years (MNA, 

1988: 1). 

MNA shut down its operations in 1995, having mined 20 tons of 

gold. In spite of the evidence of extreme environmental degradation in 

the Company’s property, it managed to obtain approval by CEMA 

(Special Environment Coordinator of Amapá) of its final report on the 

recovery of degraded areas. The company then transferred its mining 

rights to the recently created COOGAL cooperative (Lourenço Gold 

Prospectors Mining Cooperative). However, what can now be found in 

the area where MNA operated for over a decade is a scene of 

environmental and social degradation. 

In the mid-80’s, two new companies began to mine gold in Amapá, 

having begun gold mining at the Igarapé Bahia mine in Pará, an 
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operation which enabled industrial mining to exceed the volume of gold 

previously extracted by gold prospectors in the region. 

One of these companies was MYYSA (Mineração Yukio Yoshidome 

S.A.), which set up in an area called Labourrie, 3 km from Vila de 

Lourenço (Figure 1), close to the MNA mining facilities. MYYSA became 

operational in 1985, conducting underground ore mining. Despite 

describing its processing operation as environmentally sound in its 

environmental recovery plan (PROMINER, 1989: 6), the company 

actually never utilized any such process. The company resorted to use 

of mercury in its gold processing, with no care for the environment. 

MYYSA only mined 1.3 tons of gold from its activities, from the 5 

tons forecast in its geological research. The company shut down 

operations in 1992, embroiled in expensive labor suits. There was an 

unsuccessful attempt on the part of the workers' association in 1997 to 

resume mining operations. The areas degraded by mining operations 

were not recovered. Instead, a former employee now runs the 

operation, controlling a small claim mine in the old mining pit, and 

protecting the area against other squatters. 

Another company to begin gold mining during this period was the 

company Mineração Água Boa. It began mining an area in the 

municipality of Mazagão, Amapá in 1992, on the banks of the Santa 

Maria River, 3 km to the south of an area known as Gaivota (Figure 1). 

The company operated for 5 years, and shut down activities at the end 

of this period. It failed to recover degraded areas, and instead left two 

enormous pits on each side of the Santa Maria River. One of them is 

approximately 1 km wide, 200 meters long and 60 meters deep. Today, 

gold prospectors work in the two pits. 

In the 1990s, industrial gold production increased in the region 

when CVRD began to mine at Igarapé Bahia. The deposit was discovered 

in 1985 during prospecting work for copper. The new mine was located 

on the CVRD property in southeastern Pará, in what is today the 

municipality of Parauapebas. Gold production began at the Igarapé 

Bahia mine in 1990, and in 1995, the mine's production rate passed an 

annual mark of 10,000 tons.  

According to CVRD, gold mining at Igarapé Bahia involved 

investments of US$ 130 million dollars. It received tax incentives from 
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Sudam, which allowed CVRD to reduce corporate income tax by 50% on 

the profits from gold extracted from this specific mine. Gold mining 

operations ended in 2002. 

3.3 State reforms and new dynamics for the deployment of companies 

Beginning the election of Fernando Collor as President of the 

Republic and later with Fernando Henrique Cardoso, changes were 

consolidated in relevant aspects of state intervention activities – 

changes essentially resulting from global dynamics driving new 

development models for national economies. The need to 'liberalize the 

economy” gained increased impetus in the agenda of the Brazilian 

Government, to effect changes capable of “adapting to and increasing 

competitiveness of national economies” due to the “imperative” of an 

increasingly “globalized” world (Brasil, 1997b: 13). These changes 

included reduction in customs tariff barriers, reduction in taxation 

levied on exports and reduction in state involvement in the economy. 

One means to do so was through privatization of state-run companies, 

such as CVRD. 

It was within this historical context, that Constitutional 

Amendment No. 6 was approved in 1995, removing the prohibition that 

had existed to foreign capital becoming majority shareholders in mining 

companies. These changes enabled, for example, the Norwegian 

Company Elken to acquire chromite mining rights in Amapá; 

conducting its activities, as already mentioned, through its subsidiary 

Mineração Vila Nova. This is also the scenario in which, in 1996, the 

Federal Government, under the guise of turning national products more 

competitive by means of Supplementary Law n.° 87/96 - better known 

as the Kandir Law, began to offer VAT exemption on primary or semi-

processed products for export, amongst them ores and basic iron and 

steel products. There was also a change in federal legislations on 

income tax legislation regarding incentives. From 1997 onwards, the 

Federal Government ended the possibility of new income tax exemption 

concessions and, in terms of tax reductions, established lower 

percentages than granted previously. It did, however, maintain benefits 

already granted. 
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Conceptions regarding promoting regional development also 

changed. In one form or another, there was the predominant notion in 

the preceding decades that regional modernization was directly linked 

to establishment of centers of development. This notion lost ground to 

the secondary concept that foundations for regional development were 

established on “structural pillars of national and international 

integration” (Brasil, 1997a: 17). This was conceived as an alternative 

for creating interlinkages among different regions. These pillars 

assumed the concrete form of long-haul roadways which provided, 

according to the Federal Government, “access to markets and improved 

competitive capacity of regional economic systems” (Brasil, 1997b: 17). 

Eastern Brazilian Amazonia was intersected by two such highways. 

Regarding the mining and steel industries, the discourse of Federal 

Government planners began to indicate that the industry could 

contribute to regional development by "establishing productive 

integration chains” among already existing activities (Brasil, 1997a: 

106). 

The form these views assumed can be seen in the structuring of 

new mining and steel companies in the region. Take for example CVRD, 

which, still as a state-run company, retained rights to mine kaolin 

deposits near the Capim River in the municipality of Ipixuna, Pará. 

Interested in starting up ore mining activities, the Federal Government 

imposed a condition upon CVRD: it would not be allowed to manage the 

venture, even though it held the mining rights and was financially 

capable of founding a new company. This is how, in the early 1990's, the 

Rio Capim Química S.A. company was established. It later became PPSA 

(Pará Pigmentos S.A.) – with Cadam as its majority shareholder, and 

CVRD as minority shareholder. 

PPSA started mining kaolin in 1996. After being mined, kaolin is 

transported to the treatment plant. There it is processed, and then 

pumped in pulp form along a 180 km ore pipeline until it reaches the 

company’s facilities in Barcarena. It is then dried and shipped from the 

company’s own port terminal (Figure 1). 

The newly privatized CVRD bought Caemi’s share holdings in 

1998, taking over PPSA. Due to extremely favorable market conditions 
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for the product, CVRD plans on increasing production to 1 million tons 

a year – the design limit for the ore pipeline. 

The Imerys Rio Capim Caulim company was established in the 

municipality of Ipixuna (Figure 1), and initially called Rio Capim Caulim 

S.A. It belonged to the Mendes Júnior Group, and was acquired by the 

multinational company Imerys – one of the world’s largest kaolin 

producers. This acquisition was only possible due to the 

abovementioned change in Brazilian legislation, allowing foreign 

capital to control mining companies. The civil works of IRCC (Imerys 

Rio Capim Caulim) started in 1994, and it made its first shipment of 

kaolin in 1996. The kaolin mining concept adopted by IRCC is different 

to that followed by PPSA. This is due to the fact that the Imerys 

subsidiary opted to concentrate its main kaolin processing plants in the 

city of Barcarena, whereas PPSA concentrated their efforts near the 

mines in Ipixuna (Figure 1). Initially, the ore from the Imerys mine was 

transported by waterway, but currently transportation is through a 130 

km ore pipeline which follows, for the most part, the same route taken 

by PPSA – until it reaches Barcarena, where the company’s facilities are 

located. Here the ore is processed; and only then sold (Figure 1). 

Similar to other kaolin producers established in the area, Imerys 

also intends to expand production; planning to bring 1 million tons of 

kaolin to the market per year. This expansion plan caused the company 

to abandon waterway transportation of ore, and instead build the 

abovementioned ore pipeline. 

3.4 Tensions in the Lula government and maintenance of the logic of 
adding value to mineral products in Amazonia 

The document which, in theory, should guide the National 

Regional Development Policy of President Lula da Silva's government, 

indicates that one of the main objectives of Federal Government actions 

in regional development polices is “to earnestly exploit the endogenous 

potentials of the magnificently diverse regional development base, in 

accordance with current social principles, for a more diversified and 

sophisticated production and to bring more regionally constituted 

social values" (Brasil, 2003a: 12). The Government therefore proposes 

to provide support to a mechanism of regional development that in turn 
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supports those agents that base their competitiveness on actual 

competitive advantages. This, in contrast to promoting regional 

development by supporting agents whose competitive strategies are 

based solely on the use of comparative advantages resulting from low 

access costs to natural resources. This very same principle is also 

present, as a general guideline, in the document 'Plano Amazônia 

Sustentável' (The Sustainable Amazonian Plan) (Brasil, 2004: 60). 

In terms of concrete actions however, Federal Government 

participation in the Amazon has not been primarily based on what is 

stated in these documents. An analysis of government activities in 

Amazonia indicates that the logic behind this type of activity is linked, 

to a large extent, to a strategy outlined in the document 'Plano 

Plurianual 2004-2007' (Multi-Year Plan), which outlines actions which 

reinforce the reasoning, established in previous periods, of the 

relationship between public authorities and the companies in the 

business of ore-based goods. 

The point of reference for the ‘The Brazil Multi-Year Plan’ is an 

analysis, according to which, economic development of the country is 

blocked by restrictions that cause domestic and external vulnerability. 

The first of these is the low capacity to generate foreign currency for the 

trade balance and to attract productive capital. This reduced capacity to 

generate foreign currency has caused Brazil to be highly dependent on 

capitals to settle its accounts with the rest of the world. In these terms, 

overcoming external vulnerability requires that priority be given to 

raising the trade balance, which means granting special treatment to 

economic agents like mining and steel companies, because the goods 

they export have a very low import coefficient, and improve the net cash 

accounts situation. 

The position of the Government is made clear when the President 

of the Republic himself attends the inauguration of the third Alunorte 

production line, which enables the abovementioned increase in the 

company’s exports from 730,000 to 1.4 million tons of aluminum per 

year. In 2004, exports reached sales of US$ 307 million dollars. In 2004, 

the President also attended the inauguration of the CVRD project in the 

Carajás region for adding value to copper ore at the Sossego mine in the 

municipality of Canãa dos Carajás, Pará. Over the next two decades, this 

project shall enable annual sales of 140,000 tons of copper concentrate. 
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Fifteen kilometers from the Sossego copper mine, CVRD will built 

structures for mining and processing nickel at a natural ore deposit 

known as ‘Níquel do vermelho’. The mine is estimated to produce 

46,000 tons a year, beginning in 2006. This is an investment by MOP 

(Mineração Onça Puma), a subsidiary of the Canadian company Canico 

Resource Corporation, and will produce 53,000 tons of nickel a year, 

beginning in April 2008 (Figure 1). 

It is within this scenario of expanded investment on value-adding 

and exportation of Amazonian mineral products, that, in the 

municipality of Ferreira Gomes, Amapá, the Sólida Mineração company 

has already begun construction of facilities for iron ore mining. Mine 

capacity is estimated at 1.5 million tons per year, with sales set to begin 

in early 2005 (Figure 1). Part of the iron ore – 300,000 tons per year, 

will be used by the company itself for pig iron production in Amapá; 

with the rest going to the external market. 

In addition to the abovementioned ventures, there is also bauxite 

processing by CVRD. The deposits are located in the municipality of 

Paragominas, Pará (Figure 1). In the initial phase, 4.5 million tons will 

be mined per year. This volume should thereafter increase to 9 million 

tons per year. The ore is to supply Alunorte's increased demand, as it 

intends to expand productive capacity to 4.2 million tons of aluminum 

per year. Transportation of the ore will be through a 247 km ore 

pipeline, which will enter operation in June 2006.  

Bauxite processing in Eastern Brazilian Amazonia will be further 

increased by implementation of the Juruti Project, located in the 

municipality of Juruti (Figure 1) in Western Pará. In its initial phase, 6 

million tons of bauxite will be produced and sold each year – which may 

then be increased to 10 million tons per year during a second phase. 

The bauxite will be processed at the Alumar refinery in São Luís, 

Maranhão. Forecasts are that this ore will already be on the market by 

2008. 

The Federal Government policy to prioritize trade balance 

surpluses has concrete effects on current development processes in the 

Amazon region, since these priorities converge in actions and result in 

practices which strengthen economic agents who rely on comparative 

advantages obtained from current low costs in use of regional natural 

resources, i.e., adding value to iron, bauxite, copper, alumina, aluminum, 
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pig iron, yet not, on the other hand, establishing policies capable of 

exploiting ‘endogenous potential’ and promoting "more diverse and 

sophisticated production methods". 

4 ADDING OF VALUE TO MINERAL RESOURCES AND LOCAL 
DEVELOPMENT 

The ramifications of marketing mineral resources in the region, 
despite involving production of very diverse commodities, processed by 
companies established in different historical moments, has important 
and decisive singularities, have common reasoning and characteristics 
regarding repercussions on regional development processes. Thus, the 
analysis of general dynamics arising from activities for adding value to 
regional mineral resources, facilitates an understanding of the limited 
capacity companies have in stimulating local development processes. 

This incapacity of mining-metallurgical companies to stimulate 
large-scale and socially-rooted development dynamics becomes even 
clearer when one considers interpretations regarding the advance of 
technological innovations (Dosi et al.,, 1988; Freeman, 1994), new 
approaches to institutional organization and the endogenous nature of 
lasting development processes (Romer, 1994; Krugman, 1995; Arthur, 
2000). These all point to the need to consider the role of share capital 
(Coleman, 1990) and of social, institutional, cultural and ecological 
specificities as determining elements in implementing local 
development processes. This would be the capacity to regionally 
establish competitive advantages that are the result of a historically 
constructed environment (Dosi et al.,, 1988) and not the simple use of 
comparative advantages. The theoretical assumptions of the latter 
derive from models linked to neoclassic economics, according to which 
efficient allocation of production factors (Heckscher-Ohlin-Samuelson 
theorem) would offer conditions for the development of a region 
through intensification of commercial activities. 

The logic behind mining-metallurgical development in the region 
was based on the use of comparative advantages arising from the 
possibility of accessing environmental resources and services at low 
cost. Accordingly, economic viability of the mining-metallurgical 
industry did not depend on the prior existence of clusters, i.e., there was 
no dependence on interacting or integrating with them. These clusters, 
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in addition to natural resources, have human capital and social capital 
that are essential elements for establishing competitive advantages that 
enable socially-rooted development processes. 

Low cost access to natural resources was the determining factor 
in the drastic change in exports from Eastern Amazonia. Exports in 
Pará, for example, totaled US$ 109.83,000 dollars in 1976. This amount 
increased 34 times – a leap resulting from exports of mining and steel-
making products. This production, in 2004, was responsible for 77% of 
the total value of exports from Pará, totaling 3.8 billion US dollars that 
year alone. However, according to specialized literature, one must take 
into account that deployment of new economic activities could increase 
production levels of a region, or within a specific location, without the 
occurrence of any economic or social development process. This 
appears to be the case regarding mining and metallurgical activities in 
Brazilian Eastern Amazonia. In other words, they are activities that 
have not been capable of promoting development processes on a local, 
endogenous or socially-rooted and therefore sustainable level. Thus, 
despite the enormous amounts of money and material mobilized in 
mining, processing and industrial transformation of mineral resources; 
and despite the rapid increase in regional economic growth rates; the 
preferential treatment granted by the state through subsidized 
concessions and countless credit and tax benefits; despite the 
investment of huge sums –from public funds, either in infrastructure or 
even directly in structuring companies; mining and metallurgical 
activities cannot be included amongst the activities that stimulate 
endogenous and sustainable development dynamics in the region. 

5 ADDING OF VALUE TO MINERAL RESOURCES AND REGIONAL 
DEVELOPMENT 

5.1 Difficulties in firmly establishing development processes 

Mining and metallurgical activities raised expectations high, 
repeatedly stimulated by diverse sectors of society. Several predictions 
made by official planners at different times proclaimed that by 
supplying global demands for mineral goods would open possibilities 
of establishing processes that would drive regional development 
through the emergence of a vast network of social, commercial and non-
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commercial relationships, with mining and metallurgy as the principal 
structuring element. 

Direct investments made by mining and metallurgical companies 
of nearly US$ 10 billion dollars. This is in addition to other 
infrastructure investments paid for with public funds, which greatly 
exceeded this amount. The costs of constructing the first phase of the 
Tucuruí Hydro-electric plant alone and financial costs of loans that 
made the construction possible, according to the most modest 
estimates, exceeded US$ 7.5 billion dollars. In spite of mobilizing these 
huge sums of money, regional adding of value to mineral goods had very 
little impact on creating linkages along the industrial chain. 

The expectation was that this would rapidly produce industrial 
linkages. The mining-metallurgical industry was unable, however, to 
create the regional emergence of the expected relationship network 
with forward and backward linkages from mining and metal and steel 
making activities. Mineral mining and transformation was unable to 
enable installation of new and diverse industrial activities in Eastern 
Brazilian Amazonia. Thus, regionally extracted kaolin, manganese and 
chrome ores do not undergo any form of industrial transformation 
process within the region. Even the part of the minerals that is 
regionally processed, such as industrial quartzite, 42.4% of bauxite and 
the small percentage of iron (6.6%) – is only done so in the primary 
metal and steel production phases, respectively producing silicon 
metal, primary aluminum and pig iron, which is then exported. Only a 
minute portion of primary aluminum is industrially transformed and 
converted into cables for electrical and metal and steel production by 
Alubar, located in Barcarena. 

The purpose of an iron ore pelletization plant, installed by CVRD 
in 2002 and involving investments of US$ 400 million dollars, is to 
produce up to 6 million tons of pellets. This is an industrial plant 
constructed to supply large metal and steel companies that prefer 
pellets to iron ore. It is therefore a transformation process that does not 
have, at its core, linkages to regional verticalization of mineral 
production. Instead, it is to adapt characteristics of a small portion 
(10%) of iron ore to requirements of the metal and steel industry. 

On the other hand, the likely installation in São Luís of a steel mill 
for annual production of 3 million tons of steel sheets must not be 
interpreted as a sign of an advance towards rapid verticalization of 
mineral production in across the region, rather as part of a strategy of 
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the company to create joint ventures with iron ore consumers – 
Chinese, in this case - for deployment of new projects. Thus, CVRD 
creates alliances principally directed at consolidating and increasing 
market segments, as well as ensuring that these consumers do not 
switch to other ore suppliers. 

Difficulties encountered by the mining and metallurgical industry 
in driving local development processes is not limited to the its limited 
capacity to establish linkages in the productive chain. One of the 
reasons is that these activities are profoundly dependent on extra-
regional dynamics, which in turn determine the technological, 
innovation and organization standards within which the mining and 
metallurgical companies have to operate. This logic makes it more 
difficult to establish social, economic, political and environmental 
relationship networks that could push regional development based on 
constructing local productive systems capable of locally inducing 
dynamics of innovation, and favoring establishment of productive 
processes, where competitive differences would not be based only on 
low-cost use of regional environmental resources and services. 

5.2 Work force with weak ties to regional specificities 

Job creation by mining and metallurgical companies, included in 

the list of possible positive impacts from the operations of these 
companies, has also shown itself of little significance in terms or driving 

development processes. Approximately 14,000 jobs were created, 
where employment ties were established directly with the companies 

themselves or through contracts established through other firms. 

The inability of the work force demanded by the mining and 
metallurgical industry to drive local development processes must not 

be attributed, fundamentally, to the relatively small number of jobs. 
Instead, the main factor is that the backgrounds and training required 

by workers involved in the mining and industrial transformation have 

very little, if any, connection to knowledge of local and regional 
specificities. For example: human capital formation processes 

associated with mining and metallurgical activities are unable to 
establish synergies based on appropriation, enhancement and 

dissemination of regionally accumulated tacit knowledge that is non-
formalized in books or manuals. 
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Thus, the mining and metallurgical labor market, even if recruiting 

from the local work force, is based on relations that have contributed 
little to establishment of locally based and development processes that 

are dependent and that form human capital. 

5.3 Tax policies not directly linked to local development strategies 

Another aspect that could have repercussions on regional 

development is the levying of taxes on mining and transformation of 
mineral resources. 

Society could have received part of the value added by sales of 

regional mineral resources through state structures. In general, this 
occurs through taxation - levied both on mining and sales, as well as 

profits gained by the companies that add value to regional mineral 
resources. Tax revenue from these activities, however, is very low 

compared to sales volumes and profit gained by these companies. This 

is a result of polices that, even though prepared and implemented in 
different moments in time, all adopted tax waiving for mining activities. 

These practices were developed by the federal, state and even local 
governments to stimulate adding of value to regional mineral resources. 

In the end, however, they reduced all manner of tax revenues and thus 

limited state capacity to receive part of the income generated by this 

type of activity. This also reduces the volume of taxes, fees and 
contributions that could be received from mining activities.  

These tax incentives benefit the more developed regions because 

some of them, due to hierarchical relationships and unequal 
appropriation of political power, stimulate public policies that 

represent their interests. In the case of mining and metallurgical 
companies, the capacity to generate large volumes of exports on a 

regular basis results in a favorable trade surplus, serving the interests 
of the more developed regions. These exports, however, do not 

necessarily strengthen dynamics that promote regional and local 

development. In this context, tax incentives are established much more 
on the basis of extra-regional interests than effectively as integrated 

public policies focused on regional development. 

The primary fiscal incentive is related to exemption, or large 

reduction, of corporate income taxes on profits for periods of up to 10 

years. These fiscal exemptions, on a global level, cause the overall 
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capital costs involved in deploying mining projects tend to be less as 

financiers can be paid back more quickly, as, according to the logic of 
financial capital, since mining is a risky business, the shorter the 

amount of time the capital is exposed, the lower the ‘risk factor’ rate will 
be in the composition of the remuneration costs of the operation. Under 

conditions where capacity to rapidly reduce debts for deployment of the 
venture is proven, industrial capital tends to obtain a more favorable 

risk classification when borrowing, with lower financing costs as a 
consequence. Mining companies therefore try to allocate as much initial 

income as possible to pay off debts and reduce financial costs. 

Therefore, when formulating equations on allocation of revenues 
from the first years of each mining operation, companies seek to 

maximize financing amortization and thus look for additional sources. 
This is the context into which negotiations with governments are 

inserted, to reduce, for a determined period of time, taxes levied on the 
ventures (tax holidays). Nearly all large mining ventures in Eastern 

Brazilian Amazonia receive this type of tax benefit. 

On one hand, these fiscal practices serve the interests of industrial 
capital and, to a certain extent, the more developed regions, as these 

investments produce large trade surpluses. On the other, they are not 

appropriate instruments for inducing behavioral patterns of mining 

companies capable of driving endogenous development processes, even 

when taking the contractual bases of these concessions into account. 

Tax policies also show that regional society has limited capacity to 

avail itself of the specificities involved in adding value to mineral 

resources, since mining activities, unlike other types of economic 
activities, must necessarily take place in the area where the minerals 

are found. This is known as ‘locational rigidity’ – and could result in 
establishment of social dynamics that would allow increased taxation 

on the adding of value to these resources. This is especially true in the 

case of increasing CEFEM royalties (Financial Compensation on Mineral 

Resources Exploitation) on sales of hematite and bauxite. These could 
stand increases without compromising competitiveness on the market, 

due to the characteristics of the mines and global supply and demand. 
This, however, is not what occurs. 

On one hand, locational rigidity characterized in mining is not 

efficiently used by federal and state governments to increase taxes due 
to the specific characteristics of said mining activities. On the other, 
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companies take great advantage of the flexibility regarding possibilities 

of where they can build their industrial facilities for posterior 
transformation phases so that federal and state governments reduce 

taxes to attract them to their territories. There is, however, asymmetry 
in negotiations involving locational rigidity of mining  and primary 

processing and flexibility of subsequent processing phases of the ores. 

Social relationships and structures were formed that favored 
companies whose interests are directly linked to adding value to 

regional mineral resources, at the expense of other social groups and 
policies to induce local development. In addition to measures like those 

that systematically lower taxes levied on the mineral-metallurgical 
industry not being directly linked to policies associated with 

endogenous development, they decrease State capacity to capture, 
through taxation, part of the revenue generated by these activities. This 

results in a lower amount of funds under public control that could be 
applied to support local development processes. 

5.4 High capital concentration and low dissemination of technology 

Generally speaking, the mineral-metallurgical industry requires 

very high capital concentration. Some ventures required investments of 

over US$ 1 billion, such as iron ore mining in Carajás, bauxite in the 

Trombetas region, and primary aluminum production by Albras and 
Alumar. Control, however, of this capital is wielded from outside the 

region, which does not strengthen the region as the center of decision-
making, and takes from it components important to the implementation 

of socially grounded development processes. 

This high concentration of capital results in almost direct 
concentration of income, and does not lend itself to extending 

ownership of means of production to broader segments of society. 
These dynamics, therefore, do not stimulate local development 

processes, since these require increases in social equity, which is closely 

linked to de-concentration of income and ownership of production. 

Moreover, the organic composition of these capitals is quite high. 

In other words, they require large investments in machinery and 
infrastructure (fixed capital) compared to the amount of money 

allocated for remuneration of the workforce (variable capital). The 

machinery, is not produced in the region, nor is the technology for 
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deploying the infrastructure managed regionally. In both cases, they are 

brought to the region in the form of ready-made technological packages. 
Thus, the manner in which machinery and infrastructure is 

incorporated into the productive process means that no significant 
dissemination mechanisms exist, for other activities in the region, of the 

incorporated technology in the machinery and management processes 
and the infrastructure used by mineral-metallurgical companies. 

It would be possible to stimulate socially-rooted modernization 

processes from deployment of companies with highly organic 
composition of capital, but this would depend on relationships between 

these companies and their subcontractors. As Carleial (1997: 153) 
pointed out, the type of relationship established in this interaction 

could benefit subcontracted companies or even take on the shape of 
inter-company chains, resulting in processes that boost technological 

dissemination and are decisive for regional development. Studies on 
productive flexibility strategies and the non-verticalization process 

adopted by large mineral-metallurgical companies (Trindade, 2001; 

Carmo, 2000; Lima, 2005; Corôa Filho, 2005), however, indicate that the 
relationship with subcontractors is not characterized by flexible 

cooperation, nor has it enabled establishment of local development 

dynamics. 

5.5 Limited capacity to interact with local diversity 

Mining and industrial transformation of mineral resources in 
Eastern Brazilian Amazonia, due to market characteristics, must 

comply with globally standardized industrial procedures. For example: 

with bauxite it is mined, transformed into aluminum and subsequently 
into primary aluminum. Iron ore is mined, the ore is pelletized and pig 

iron produced, all using homogenous industrial systems. In other 

words, processes that are replicated all around the world. This leads to 

limitations of mining and metallurgy in contributing to establishment 
of locally based development processes. These activities, which require 

productive processes developed and implemented within other social, 
cultural and ecological contexts, have difficulties in interacting with the 

diversity of the region. The different realities and stakeholders (such as 
indigenous people, peasants, small businessmen etc.) are constituted, 
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based on said diversity. and mining and  metallurgy operations often 

take a confrontational and antagonistic stance. 

5.6 Asymmetries in access and purchase and sale of energy inputs 

The various types of mining and metallurgical activities demand 

very different levels of energy. These distinctions between energy flows 
are based on the specificities of the process to add value to each mineral 

resource. 

Mining and primary processing activities require significantly less 
energy than those involved in industrial transformation of minerals, 

such as is silicon metal, pig iron, aluminum and steel. Note that mining, 
primary processing and transportation to port of a single ton of iron ore 

from Serra dos Carajás requires 3.26 kgoe (kilograms oil equivalent), 
whereas production of a single ton of pig iron requires 200 times more 

energy (659.68 kgoe), almost exclusively supplied from charcoal. 

Processing a single ton of bauxite consumes 8.49 kgoe of energy, 
whereas a single ton of primary aluminum consumes almost 540 times 

more (Monteiro, 2002: 422). 

Thus, the phases that involve the metallurgical or iron and steel 
transformation of minerals, compared to other activities of adding value 

to regional mineral resource, are completely dependent on energy 
inputs. 

The significant difference means companies that operate in 

mining and primary processing of minerals require relatively small 
amounts of energy and therefore their fundamental strategies do not 

focus on energy supplies. This is not, therefore, the area they 
concentrate their activities to reduce and transfer costs. The interest of 

those companies whose activities demand significantly more energy, on 
the other hand, focus on developing a series of activities aimed at 

providing them access to energy inputs at the lowest possible price. 

Therefore, to build the industrial units used in industrial 
transformation and production of regional minerals - into primary 

aluminum, silicon metal and pig iron - the existence of a large hydro-
electric sources and the high volume of usable plant biomass was 

decisive in providing access to the energy inputs that enable these 
industrial processes. With regards to possible steel production in São 

Luís, one of the elements is the possibility of accessing low-cost energy 
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inputs by making maximum use of the logistical structure through 

transoceanic transportation of minerals to China, since it enable use of 
the same ships that transport iron ore from Brazil to import charcoal 

used in the iron and steel production process. 

In the case of electrical power supply, commercialization of 

environmental services represented by regional hydro-electric 

potential required several mediations between the national State and 
global companies, which, in the final analysis, transferred the 

construction costs of the Tucuruí hydroelectric plant to the former 
whilst guaranteeing reduced prices in acquisition of electrical power for 

latter. Likewise, social relationships were established which enabled 
easy and cheap access to primary rainforest biomass to produce 

charcoal used as an energy input in the process of adding value to iron 
ore and silicon metal. 

The establishment of these relationships lead to social asymmetry 

in the use of this environmental resource, as can be seen in the average 
global tariff paid by Albras for Tucuruí electrical power did not even 

cover generation costs, resulting in a subsidy of over 1 billion US dollars. 
This is an example of asymmetry involving social differentiation in 

access and use of environmental services. 

Hence, in the case of hydro-electricity and plant  biomass, 
structures and social relationships were forged that ensured 

mechanisms for producing large quantities of extremely low-economic-
cost environmental resources and services that were converted into 

merchandise. The intervention of the national State was decisive in 

these processes. This reasoning allows certain social segments to 
appropriate wealth from public funds and huge equity formed by 

environmental services, and enables asymmetry between metallurgical 
companies and the other sectors of society in the access and acquisition 

of energy inputs. 

5.7 The search for short-term profitability and environmental 
unsoundness 

In Amapá, depletion of the first mines in the region made some of 
these contradictions evident, highlighting the limited capacity of the 

mineral-metallurgical industry in driving socially-rooted development 
processes. There is a clear sensation of frustration regarding the 
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contribution of mining activities to regional in the state. This frustration 

has taken solid form with the sight of several ‘craters’ formed in the 
Serra do Navio mountain range by manganese mines; or the fact that 

only the exposed foundations remain of the feeble attempt to verticalize 
production in the state, the CFA company, which was to produce metal 

alloys. This sensation is compounded by even more alarming elements, 
as activities to add value regionally to mineral resources, seeking short-

term profitability, have sponsored unsound environmental practices. 
Perhaps the most significant example of this situation comes from 

observations made after closure of the first industrial mines in Amapá. 

In all of these industrial mines, now depleted, once can easily a very 

significant amount of as-yet unmeasured environmental damage. The 
most striking characteristic of this damage is the non-regeneration of 

areas degraded by mining activities, as can be seen in areas where MNA, 

MYYSA and Mineração Água Boa operated. There is further 
environmental damage, more difficult to identify, but that has 

extremely serious implications, such as the arsenic contamination of the 
water table in the Icomi port area near Elesbão in the municipality of 

Santana, Amapá (Figure 1).  

Today, this environmental problem is attributed to wastes 

produced by the Icomi manganese ore pelletization plant, built in the 

1970s. At the time of its installation, however, it was touted as fruit of 
"important research conducted over nearly three years in the 

company`s laboratories in Amapá and at Bethlehem Steel`s Homer 
Research Laboratories in the United States" and was considered a 

challenge overcome: “the installation of high-tech equipment in midst 
of the Amazon" (ICOMI [1977?], p.17). In this specific case, a productive 

process that was presented to society and accepted as bearing high 
technology and fruit of years of research, decades later became a 

“delayed-time bomb”. 

The silting of Lago Batata is fruit of similar logic. During the 
1990’s, when MRN had stopped dumping bauxite wastes into the lake, 

those responsible for the problem argued that the "absence of 

technology" and "level of ecological awareness during that period" 
(PLANASA, 1994: 67) were some of the factors responsible for the 

procedure adopted during an entire decade, resulting in very serious 
environmental damage. Thus, in MRN’s view, since advances in 

technology and environmental awareness only came into effect years 
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after the process had initially begun, it cannot therefore be seen as an 

offense against the environment due to negligence or intent, since the 
social or technological parameters which would later characterize these 

actions as such had not yet been established. 

These are just some examples indicating how often certain 

procedures for adding value to mineral resources may represent very 

serious environmental problems. At the moment such procedures are 
actually being put into practice, however, neither society itself nor even 

those responsible for the activities have conditions or parameters to 
assess whether or to what extent damages may result from such 

activities. At times, this only becomes apparent decades later. 

There is another dynamic directly arising from the installation of 
large mineral-metallurgical companies in the region. This is that it 

initiates a process of attracting population. Environmental impacts of 
all sorts occur as a result, especially increased pressure on urban 

infrastructure and public services. The municipalities in which these 
companies are located are accustomed to high levels of annual 

population growth. During the 1970’s, for example, growth was 10.78% 
in Almeirim; 9.37% in Marabá (a municipality from which Parauapebas 

was created in 1988); and 4.73% in Oriximiná. The following decade, 

Barcarena had a population growth rate of 7.84% per year, and in 

Marabá, even considering the division of its territory, had a population 

growth rate of 6.81% per year. 

The environmental impacts arising from this demographic 

pressure were not compensated by the companies. Even looking at 

historical examples, almost all environmental licensing processes 
concerning new companies have not established compensation 

mechanisms for impacts linked to population flows as a result of the 
establishment of these new companies. The author estimates that the 

installation of bauxite mining and processing companies in the 

municipality of Juruti (Pará) will result in a population flow that will 

result in increased public spending to address infrastructure and public 
service costs. These costs will be linked to the population growth and 

the total amount, over a period of 15 years, will be no less than R$ 130 
million. 

In the state of Pará, however, the installation license of this large 

mining company, with all of the other mining-metallurgical companies, 
was granted without the public authority establishing any mechanisms 
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to provide compensation to society regarding the pressure that is to be 

placed on urban infrastructure and public services in the municipalities 
where these large mining companies are established. 

5.8 The need to associate mining-metallurgical activities with regional 
development 

One faces analytical constraints when trying to understand 
mining-metallurgical activities and their repercussions on of regional 

development processes based on the concept of enclaves. Although 

these mining-metallurgical activities have proven to be incapable of 

driving local development processes, they have caused significant 

alterations in Eastern Brazilian Amazonia, reshaping certain previously 
existing regional social structures as well as constructing others. One of 

the easily perceptible aspects of this process has been the proliferation, 
in urban areas, of furnaces in which charcoal is produced from sawmill 

residues, used for supplying metallurgical companies established in the 
region. Several other changes are apparent: migratory flows have taken 

on new dimensions; regional land dynamics have undergone changes 
etc. Infrastructure installation linked to these projects, such as the 

Tucuruí Hydroelectric Plant, has also contributed to the establishment 

of new relationships. 

There have been economic, social and environmental 

modifications across the expansive areas where railways have been 
laid. Villages, towns and cities have emerged in the vicinity of each one 

of the main mining-metallurgical companies. For example, the 

municipality of Marabá initially included the Carajás mineral province. 
It was dismembered into the municipalities of Curionópolis, Eldorado 

dos Carajás, Canaã dos Carajás, Água Azul do Norte and Parauapebas. 
All of these lack several resources, including basic sanitation 

infrastructure to serve their inhabitants. 

Considering the geological, historical, market and logistical 
reasons as well as the questionable results to date, there should be 

greater reflection on the conditions under which mineral resources in a 
region can be converted into vectors for development. This is of 

particular importance given that mining and metallurgy will be 
responsible for the major share of investments in Eastern Brazilian 

Amazonia in the first decade of this century. 
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It must be considered that this activity involves social and 

economic agents whose growth has been characterized by support for 
a regional development project based on concentration of income, 

homogenization of productive processes and low addition of value to 
the natural capital of the region. The ‘habitus’ of these social and 

economic agents (Bourdieu, 2003: 199) makes them poorly equipped 
to establish social, economic, political and environmental relationship 

networks that could drive regional development, through construction 
of local productive systems able to support local innovation dynamics 

while favoring productive processes where competitiveness is not 

based simply on use of low-cost environmental resources and services 

of the region. 

Therefore, actions by the Federal Government and other broad 
segments of society in relation to mining -metallurgical companies 

cannot be interpreted as neutral in terms of the results of current 
development processes underway in Amazonia. Thus, a social milieu 

must be created that favors and enables tight environmental control of 

mining-metallurgical activities. Moreover, concession of environmental 
licenses to large mining-metallurgical projects must consider the need 

for environmental compensation due to impacts caused by increased 

population growth linked to the establishment of said companies. The 

practice of transferring private costs to society must be avoided. Above 
all, tension must be created to block opportunistic behavior regarding 

transfer of private costs to society, and to induce adoption of innovative 
mechanisms to ensure competitiveness. 

As to the fiscal and tax issue, on the one hand, the idea of tax 

waivers is beneficial, in terms of export efforts, in certain cases enabling 
mining-metallurgical companies to participate in the international 

market. On the other hand, however, this waiver of revenue, especially 
considering that the bases of said concessions are contractual, can be an 

instrument capable of inducing mining companies to adopt behavior 
that stimulates endogenous development processes. These could 

include inter-company technical cooperation, establishment of 

technological dissemination mechanisms, formation of sub-contractor 
chains favorable to local development, etc. 

It is likewise feasible to associate mining-metallurgical activities 
with local development through increases in taxation, in the broader 

sense, on part of the value generated by mining. An increase in royalty 
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percentage rates, for example, would not compromise international 

competitiveness of commodities, since the prices of these are well 
below the world average. These funds could be used to foster 

development processes, founded on socially created competitive 
advantages and integrated with sustainable use of the region`s natural 

resource base. 

This is one possibility. Achieving this is still a long way off, 
however, as it implies a confrontation with economic interests, world 

views, traditionalism of several types and in diverse institutions, etc. 
Political leaders must have a clear and steadfast strategy that 

establishes public institutionalism in Amazonia, able to address the 
plurality of forces that express their social and cultural diversity. Above 

all, it must be one that helps mobilize the different segments of society 
committed to a new type of regional development. 
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