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In search of inexpensive charcoal: the 
relocation of steel mills to Amazonia 

Maurílio de Abreu Monteiro**  ̶   Professor and researcher at the Center for Advanced 

Amazonian Studies (NAEA) of the Federal University of Pará (UFPA) - Brazil 

 
Resumo 

 O artigo analisa o processo de instalação, 
na Amazônia Oriental brasileira, de diversos 
produtores independentes de ferro-gusa, nas 
últimas duas décadas. Mesmo em número e 
velocidade menores do que indicava o 
planejamento estatal, foram implantadas no 
Corredor da Estrada de Ferro Carajás doze 
siderúrgicas. São empresas dedicadas somente à 
produção desta commoditie cuja produção requer 
elevada quantidade de energia suprida por carvão 
vegetal. Neste artigo, mostramos que houve 
deslocamento para a Amazônia de indústrias que 
até os anos 90 estavam concentradas 
exclusivamente no Sudeste brasileiro e que a 
demanda de carvão vegetal consolidou-se como 
principal elo de articulação da siderurgia com a 
socioeconomia da região de Carajás. A produção de 
carvão vegetal tem acarretado muitos impactos 
sociais e ambientais na região Amazônica. Impactos 
que se materializam pela ampliação da pressão 
exercida sobre a floresta amazônica, por práticas 
ambientalmente imprudentes e pela produção do 
carvão vegetal sustentada por trabalho precário, 
mal remunerado e insalubre. Exemplo de um 
cenário diante do qual se desenha como alternativa 
é a manutenção da fabricação de ferro gusa nos 
moldes atuais e a incorporação de pequenos fornos 
elétricos a arco para a produção de aço. Contudo, a 
possível instalação de mini-aciarias na região, por 
si só, não resolve o principal problema 
socioambiental que envolve o beneficiamento do 
minério de ferro na região, vinculado aos efeitos 
deletérios da produção carvoeira, podendo 
inclusive agravá-los.. 

Palavras-chave 
Amazônia, mineração, metalurgia, 
desenvolvimento regional.

Abstract 
This paper analyzes the installation and 

operation process of merchant pig iron producers 
in Eastern Brazilian Amazonia over the past two 
decades. Even though fewer in number and 
established at a slower pace than forecast by state 
planners, twelve producers have been set up within 
the Carajas Railroad Corridor. These companies 
exclusively produce merchant pig iron as a 
commodity, requiring high amounts of charcoal-
supplied energy. This paper shows how industries 
that, until the 1990s, were concentrated in 
southeastern Brazil, relocated to Amazonia. It also 
shows that demand for charcoal has been 
consolidated as the main linkage between the steel 
mills and socioeconomics in the Region of Carajas. 
Charcoal production has resulted in many social 
and environmental impacts in the Amazon Region. 
The materialization of these impacts are: increased 
pressure on the Amazon Rainforest, 
environmentally unsound practices, and charcoal 
production conducted under precarious, unhealthy 
and poorly-paid working conditions. An example of 
a possible alternative scenario to this situation is 
continued pig iron production as it is done 
currently, with the incorporation of small-scale 
electric furnaces for steel production. The 
possibility of installing small melt shops in the 
region, however, in and of itself, will not resolve the 
principle socioeconomic problem involved in iron 
ore processing in the region, linked to the 
deleterious effects of charcoal production, and may 
even aggravate it further.. 

Keywords 
Amazonia, Mining, Metallurgy, Regional 
Development. 
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INTRODUCTION 

In the last two decades, several steel mills producing exclusively 

pig iron have been installed in Eastern Brazilian Amazonia. Federal 
government tax benefit and credit policies, implemented under the 

auspices of the former Greater Carajás Program (PGC), contributed 

initially to installation of these industries in the 1980s. State 
government plans at that time forecast the creation of an industrial 

complex in the Carajás Railroad Corridor, based on steel mill activities. 
The idea was that said industrial complex would increasingly diversify. 

Pig iron production, however, was unable to drive the rapid 

creation and spread of such a network of commercial and non-
commercial relations as a natural chain of forward and backward 

linkages from the steel mill activities. It was therefore unable to 
stimulate the installation of new and diversified industrial activities in 

the region. 

On one hand, diversification of industrial activity has not occurred 
over the last two decades along the Carajas Railroad Corridor, on the 

other, pig iron production has been in constant expansion. Production 
growth is due to small steel industries migrating to Eastern Brazilian 

Amazonia, which exclusively produce pig iron, and that were 
concentrated in Southeastern Brazil in the past. 

The technology of this segment of the steel industry requires 

consumption of high quantities of charcoal as raw material in its 
productive process. Due to growing difficulty to find this raw material 

in Southeastern Brazil and as this segment of the industry has not 
changed its technology, relocation of these industries to eastern 

Amazonia and rapid growth of pig iron production has consolidated as 
a trend. 

This increased production has not gone unnoticed by different 

segments of society due to deleterious effects linked to this demand for 
charcoal. These include: increased pressure on the primary rainforest; 

promoting the existence of degrading working conditions, child and 

even slave labor. In light of these problems, this segment of primary 
steel production has defended itself and begun to announce 

establishment of areas for forestry, even in partnership with small 
farmers, and has promised government agencies that it will combat all 

human rights violations of workers involved in charcoal production. It 
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has announced changes in management and allocation of funds from the 

Carajas Forest Fund, created by the companies for the purpose of 
financing tree planting. 

The world market and its impacts on regional pig iron production 

In recent years, changes have occurred on the worldwide steel 
market that are relevant not only to organization of the steel industry 

globally, but that offer an additional explanation for the rapid growth of 

pig iron production in Eastern Brazilian Amazonia. One of the changes 

that has occurred in worldwide steel production is expansion of 

production using electricity as its main energy source (Figure 1). Some 
segments of the steel industry that adopt this type of technology use 

Electric Arc Furnaces (EAF) and continuous casting. In this case, the 
steel industry stops producing metals as raw materials and instead buys 

them on the market (Figure 2). 

The use of electric furnaces (EAF) enables installation of 
industrial plants of different sizes, which can operate on reduced scales, 

for example, of 300,000 tons per year, much less than steel mills that 

operate with oxygen-fired melt shop technology (Basic Oxygen Furnace 

- BOF), which uses charcoal and whose industrial plants operate with 
installed capacity of generally three-million tons per year per blast-

furnace. The latter is the predominant technology worldwide for steel 
production; however, electric furnace steel production is growing, and 

is primarily used in smaller industrial plants called mini-mills (Figure 
1). Mini-mills operating with EAF technology buy high quality metals, 

including factory bundle and pig iron (Figure 2). 
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There is a strong correlation coefficient between factory bundle 

and pig iron prices in Carajas (Figure 3). There is a similar pattern in 
the variation between prices of the two commodities, both of which 

serve as raw materials for steel production using EAF technology. 
International trade volume in scrap metal, however, is much higher 

than that of merchant pig iron. In 2005, the former reached 92.4 million 
tons, while international trade in pig iron reached only 17 million tons. 

Therefore, scrap metal is the parameter for price fluctuations of the 
latter (Figure 3). 

The United States, according to the IISI, is the center of steel 

production growth based on mini-mills using electric furnaces (EAF). In 
the USA, the share of the steel production using electric furnaces is 

forecast to reach 54% in 2010. This supports the fact, according to the 
IISI, it is currently the largest importer of pig iron to supply this type of 

steel industry. Since there are forecasts of maintaining steel production 
growth using mini-mills (EAF processes), these seek to ensure supply 

of raw material scrap and especially pig iron, considering that this 

element tends to represent a greater share in the metallic mix that 
forms the metallic load of the EAF processes (Figure 1). 

The restructuring process of the industry worldwide in recent 

years has been characterized by high worldwide demand for steel and 

consequently an increase in prices, which also reflects on demand for 

pig iron. In this scenario, pig iron production in Brazil has gained 
significance, especially in Eastern Brazilian Amazonia, as the main 

suppliers of this commodity (Russia, Ukraine, and China) provide low 

quality pig iron compared to that produced in Eastern Brazilian 

Amazonia. Additionally, US pig iron production cannot compete with 
Amazon production, especially due to labor costs. It is within this 

context that, year by year, pig iron investments and production in 
Eastern Brazilian Amazonia have increased.
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Independent steel mills: low energy efficiency and high charcoal demand 

Pig iron is a type of primary iron through which most ferrous 
compounds pass before being transformed into steel. Pig iron 

production can be achieved through 5 different industrial processes of 

iron ore reduction: reduction in blast furnaces, in electric furnaces, in 
fluidized beds, and in rotary furnaces. 

Iron ore reduction in blast furnaces is the most common type of 

technology used for pig iron production around the world. This 
reduction process is continuous and part of a previously balanced load 

of iron ore, reductants and fluxing agents. Some blast furnaces use 
mineral coke as reductant and others use charcoal (Figure 2). When 

charcoal is used as a reductant for production of a ton of pig iron, on 
average 0.875 tons of charcoal, 1.67 tons of hematite, and 0.2 tons of 

fluxing agents (limestone, dolomite, and quartzite) are needed, which 
are introduced in the upper part of the blast furnace and exit from the 

furnace as a metal alloy (Fe-C) with an average carbon grade of 3.5 to 
4.5%. This alloy in liquid state is cast in the lower part of the blast 

furnace to produce solid ingots. Slag is also cast from the lower part of 
the blast furnace, formed basically of load impurities and fluxing agents. 

Air is injected laterally into the lower portion of the blast furnace for 

charcoal combustion, while part of the gas formed in the combustion 
exits the furnace at the top; another 60% is utilized for pre-heating the 

combustion air. 

Charcoal serves two functions during pig iron production: as a 

heating agent, supplying the necessary heat for the process, and as a 

chemical agent, removing oxygen from the ferrous oxides. Energy loses 
are very high during charcoal combustion, as “the gases alone released 

in the process have an energetic value greater than the sum of the 
energy corresponding to the chemical reduction reactions plus the 

portions of heat absorbed by the pig iron and by the slag” (CEMIG, 1988: 
157). 157).  

The portion of energy effectively utilized for reduction and fusion 

of iron is less than 40% of the total energy supply input into the system 
by the charcoal (CEMIG, 1988: 187). The pig iron produced using 

charcoal has an advantage compared to that produced with coke: there 
is only a residual quantity of sulphur. This means it does not need to be 

submitted to secondary refinement processes such as desulphurization, 
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as is necessary with production of some metal alloys whose iron ore 

was reduced using mineral coke. 

Pig iron production companies are divided between integrated 

steel mills and “independent” steel mills. The latter are industries that 
solely produce pig iron, and for this reason are called “independent” 

producers and their product is merchant pig iron. These therefore 

contrast from integrated steel mills that operate on a very large scale, 
producing everything from iron ore to the final product with all steps 

under their control, thus producing steel products such as billets, plates, 
sheets, coils, bars, and cables. 

Pig iron producers, up until the 1980s, were concentrated almost 

exclusively in Southeastern Brazil. The steel industry in this region used 
charcoal widely as a reducing agent for pig iron production both in 

integrated and independent steel mills. In the nineties, however, 
integrated steel mills began progressively reducing their charcoal 

consumption. In 1989, more than 33 million cubic meters of charcoal 
were consumed for pig iron production, and in 2005 this consumption 

was still at the same level (32.45 million cubic meters) (Figure 4). This 
charcoal basically came from two sources: primary forest biomass or 

planted forests. 

Charcoal originating from forest plantations has a significantly 
higher production cost to that from the primary forest and its largest 

consumers are the integrated steel mills, which, due to vertically 
integrated production, can absorb higher raw material prices, 

especially charcoal originating from reforested biomass. 

Nevertheless, there is a clear trend by integrated steel mills to 
reduce charcoal consumption. In 1989, they consumed 11.7 million 

cubic meters of charcoal, but this consumption dropped continuously 
during the 1990s and in 2005, fell to 4.63 million cubic meters (Figure 

4). This drop in charcoal consumption by integrated steel mills is linked 

to increased substitution of charcoal for coke in the productive process. 
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Integrated steel making using charcoal in 1985, produced 3.0 

million tons of pig iron and in 2005 this volume was reduced to 1.6 
million tons. On the other hand, mills producing pig iron using coke as 

a base grew from 15.6 million tons in 1988 to 24.2 million tons in 2005 
(ABRACAVE, 1999; IBS, 2006). This reflects changes in the large 

integrated steel mills that adopted a restructuring policy, and began 
using blast furnaces where coke was used for iron ore reduction instead 

of charcoal. 

Independent pig iron producers are thus responsible for the 
ongoing high charcoal consumption in pig iron production in Brazil 

(Figure 4). In 2005 they were responsible for consumption of 27.82 
million cubic meters of charcoal. 

One thus observes the trend of integrated steel mills to replace 

charcoal for coke and of independent mills maintaining the use of 
charcoal in their productive process. The problem is that, contrary to 

integrated steel mills, the so-called independents seek to acquire 
charcoal from the primary rainforest as part of a strategy to lower costs 

of their principle raw material. 

Trend for pig iron production growth in Amazonia 

The widespread continuance of charcoal use by the independent 
steel mills coincided with the installation of twelve such mills in Eastern 

Brazilian Amazonia. Currently, the installed capacity of these pig iron 
producers in Amazonia is more than 3.08 million tons/year from the 

installation of 29 blast furnaces. In Brazil, they represent an installed 
capacity of 5 million tons/year, being concentrated in Southeastern 

Brazil, in the State of Minas Gerais (Figure 5). Considering the installed 
capacity of nationwide pig iron production by independent mills (14 

million tons/year), capacity in the Amazon currently represents more 
than 1/4th of national capacity (Figure 5). 
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Figure 5: Map with the location of blast furnaces and installed capacity 

of independent pig iron producers in Brazil. 
Source: AMS (2005). Prepared by author.  
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Considering the favorable international scenario in recent years 

of environmentally unsound access to biomass from primary 
rainforests and of low costs of charcoal, a situation in Eastern Brazilian 

Amazonia has been consolidated in which pig iron production has 
increased and is starting to become significant (Figure 6). This also 

means a significant annual consumption of charcoal of at least 3 million 
tons. In terms of iron ore, demand from steel mills, estimated to reach 

3.5 million tons in 2006, is small, approximately 5.6% of the 100 million 
tons forecast to be mined in Serra de Carajas in 2006. 

Although demand from pig iron producers represents a relatively 

small percentage, increased demand for ire ore from Carajas to produce 
pig iron requires certain types of restrictions on its use. The Carajas 

mine produces several different categories of iron ore according to 
granulometry:  sinter feed, pellet feed, fines from direct reduction, 

concentrate and granulated ore. This latter is what the pig iron 
producers need to load iron ore directly into the blast furnace. The 

percentage of granulated iron ore, however, varies in relation to total 

ore mined, and depending on demand, CVRD does not ensure supply of 
granulated ore to mills installed in Eastern Brazilian Amazonia. 

Therefore, due to increased pig iron production along the Carajas 

Railway Corridor, some companies began to buy sinter feed from CVRD, 

an ore of inferior granulometry, which requires treatment prior to 
being introduced into the blast furnace. This has led companies to 

install sintering mills to agglomerate ore, giving rise to a process that 
involves significant environmental risks to sintering of iron ore, 

necessary to adequately prepare loads for the blast furnace.  
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The initial driving force for regional installation of these mills is 

intrinsically linked to strategic attempts to modernize Amazonia, 

conceived and implemented by the federal government in the 1980s. 

The theoretical premises, practices and interventional instruments of 

these actions were linked to so-called “development economy”. The 

perspective of state intervention at the onset of this decade was also 

based on these premises and practices. Even though, in the same 

decade, worldwide, these came under increasing restrictions, since said 

assumptions and practices supported ideas such as “unbalanced 

growth”, “linking effects”, “driving complexes” etc. 

It was within this context that the official discourse of the Great 

Carajas Program (PGC) was announced as an integrated program of 

regional development capable of industrializing and modernizing 

Eastern Brazilian Amazonia (Brazil, 1981). This, in turn, would create a 

social transformation established through “dynamic chain effects” and 

“internalization of incomes” from the “export base” of mineral products. 

Official planners affirmed that these dynamics could consolidate “a 

metal-mechanic industrial complex” where the first stage would be the 

steel industry.  “Future chain effects of the steel activities would foster 

the development of greater metal-mechanic complex, whose scope 

would create at least 44,000 direct jobs in the year 2010” (BRAZIL, 

1989: 19) was the prediction. This industrial complex would be based 

on steel milling activities.. 

Government plans admitted that installation of a steel complex 

would result in significant charcoal consumption, predicting that in the 

year 2000, 1.4 million tons would be consumed for pig iron production 

alone (BRASIL, 1989: 242). It was already recognized in the 1980s that 

this demand for charcoal would mean yet another pressure element on 

the forest. The use of coconuts from the Babassu Palm, forest 

management, and silviculture as sources of biomass were 

recommended, as well as using high technology carbonization methods 

instead of rudimentary furnaces locally known as “hot tails”. 

In the first years of the current decade, increased demand and 

price of pig iron, the fact that the industry has managed to maintain 

charcoal supply using biomass from primary rainforests, the existence 

of federal financial policies through the Constitutional Financing Fund 
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of the North (FNO) and maintenance of possible income tax rate cuts 

have driven expansion of pig iron production in Eastern Brazilian 

Amazonia. 

The need for high levels of energy and material inputs for pig iron 
production 

When observing the mining, primary processing and transport to 

port of one ton of hematite from Serra dos Carajas, which requires 3.26 

kilograms of oil equivalent (kgoe), while production of one ton of pig 

iron requires 659.68 kgoe (Table 1), supplied almost exclusively by 

charcoal, it becomes evident that pig iron production is an energy-

intensive process. 

As previously cited, 875 kg of charcoal are necessary for 

production of one ton of pig iron (CEMIG, 1988: 150). To produce this 

amount of charcoal requires at least 2,600 kg of dry wood, on average 

having a density of 360 kg/ m3. In other words, when using wood from 

native forests – at least 600 m2 of rainforest needs to be felled, 

considering the potential wood useful for carbonization is some 120 

steres per acre (st/ha). Charcoal production needed for 

industrialization of one tone of pig iron requires firewood from at least 

600 m2 of native rainforest. 

Variations in relation to the parameters previously mentioned 

may be significant. Literature presents several and differentiated 

indications regarding useful wood potential for carbonization in one 

acre of rainforest, especially considering the significant differences in 

tropical forests present in Amazonia (SUDAM, 1974: 36), as well as the 

intensity of logging activities that invariably precedes charcoal 

production. Our assumption here is that one acre supplies, on average, 

44 tons of useful dry firewood for carbonization. Another very broad 

parameter refers to the rate at which conversion from wood to charcoal 

occurs, since this rate is linked to, on one hand, moisture present in the 

wood, and on the other, the type of furnace in which it is carbonized. 

Current techniques do not make use of all of the wooden material 

for charcoal production. For carbonization, only firewood of diameter 

not less than 5 cm and not greater than 50 cm is used. These limitations 
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are linked mainly to the fact that trees with diameters greater than 50 

cm present transportation and carbonization difficulties, and cutting 

them into smaller pieces would consume an amount of energy which 

makes their use economically unfeasible. One should note that, 

generally, in these areas, wood useful to saw mills has also already been 

harvested. 

Regarding quantity of residual sawn timber discarded in 

processing by saw mills and that are carbonized, one may infer that use 

of an acre of rainforest produces up to 24.7m3 of residue in relation to 

the sawn material (VIDAL et. al., 1997: 15). These can be partially 

utilized, as only wood wider than 5 cm is carbonized. 

In either case, there are no doubts in stating that the process 

widely used in the region is carbonization in so-called “hot tail” (rabo-

quente) furnaces, which provide a conversion factor of 3 tons of 

firewood to 1 ton of charcoal. 

Charcoal production leads to dispersion of large quantities of 

material and energy, beginning with felling of the rainforest and 

continuing during the carbonization process, since existing installations 

are projected only for use of charcoal, discarding volatile elements. 

During carbonization, wood is decomposed into a solid product by 

temperature. The charcoal and volatile gases, compounds of a portion 

that can be liquefied – the pyroligneous material – are decomposed into 

a non-condensable portion. Thus, the carbonization process uses only 

the charcoal, dispersing the gases, water vapors, organic liquids and tar 

– the former of significant commercial value and high caloric value (0.6 

kgoe/kg). 

This carbonization process is marked by low energy efficiency and 

significant energy loss equivalent to 240 kgoe per ton of dry wood, for 

an average yield of 30% of charcoal (MARTINS, 1980: 104). 

Energy inefficiency of this productive process is increased by the 

fact that pig iron production, which is regionally linked directly to 

charcoal production, is marked by low energy efficiency and involves 

use and dispersal of enormous quantities of matter and energy. The 

technology utilized for production differs little between mills. The main 

significant difference is that some installed steel mills in the region have 
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an injection system of charcoal fines into the blast furnaces. The 

majority, however, does not have this system installed.  

Energy inputs involved in pig iron production are extremely high, 

even without considering inputs received during construction of the 

steel mills responsible for adding value to iron ore and conversion into 

pig iron. Energy used for processing pig iron in the region of the Carajas 

Railway Corridor comes almost exclusively from that contained in 

regionally-produced charcoal, to which is added a small amount of 

electric energy from the Tucurui hydro plant, or from mineral charcoal 

used in complementing furnace load. Reducing these energy inputs to a 

common unit, one may infer that processing of one ton of pig iron 

requires 659.68 kgep/t (Table 1). Energy waste involved in production 

of charcoal is not considered here. 

 

Table 1: Energy inputs required for processing one ton of pig iron 

Activities Unit Demand/t 
Demand in 

kgep/t 

Ore reduction 
Kgs of charcoal 

1000(a) 630 

Other 
MWh 

0.1 (b) 29 
Transport to the 
port 

Liters of diesel fuel 
0.8(c) 0.68 

Total - - 659.68 
Notes:  (a) 0. 63 was used as a conversion factor of kg of charcoal to kg equivalent of oil. 
(b) 290 was used as a conversion factor of MWh to kg equivalent of oil. 
(c) 0.848 as a conversion factor of liters of diesel fuel to kg equivalent of oil. 

Source: Monteiro, 2002 e National Energy Balance, 2000). 

In calculating the volume energy inputs required for production 
of one ton of pig iron and average sales price, one may state that this 

productive process is of low energy efficiency. In spite of the low 

energetic efficiency of this process of adding value, it does not 

contradict the “economic efficiency” of the process. The reason is that 
pig iron production avails itself of transferring private costs to society, 

making it efficient from a strictly economic point of view. 
Transformation units can manage with very low energy efficiency.  
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Charcoal Production: Main link of pig iron production with regional 
economy 

After over two decades of operation, primary steel production in 
Amazonia is almost exclusively directed to the international market, 

especially to the USA. The small quantity destined to the domestic 

market undergoes industrial transformation processes, adding 
additional value, in other regions, but not in Eastern Brazilian 

Amazonia. This is contrary to the predictions made that these industries 

would enable rapid creation of dynamic effects on the regional economy 

in the final two decades of the last century and would serve, during that 

period, as a base for a diversified and interconnected industrial park. 

Recently, since the sale of Simara, a steel mill located in Marabá 

(Figure 7) to the Aço Cearense Group, regional production of products 
using liquid state pig iron and scrap has begun to supply an electric 

furnace (EAF) that can produce 300,000 tons of steel products per year. 

Regarding job creation, one observes that the number of direct 
jobs generated is small compared to the population of the 

municipalities in which they are installed, and these have been unable 
to cause significant changes in the situation of the regional labor 

market. In fact, the approximately, 3,000 direct jobs created contrasts 

sharply with the scenario predicted in the Carajas Railway Master Plan, 

which forecast the creation of 21,658 direct jobs in the year 2000 alone 
in the steel and pig iron industries (BRASIL, 1989: 392). . 

The sum of salaries generated from operations of these 

enterprises is also unable to change the income profile of the region. 
Salaries paid by steel companies, in addition to being few in number, 

are low in value. The average monthly salary of jobs created by these 
companies is US$ 350. 

Additionally, these enterprises generate an enormous quantity of 

workers dedicated to charcoal production. Although this number 

varies, the author’s estimate is between 10,000 to 12,000 workers. This 

productive activity creates extremely low quality jobs, with extremely 

precarious housing and working conditions. Contracts are temporary 
and, additionally, these workers receive no social security or retirement 

benefits. Their monthly remuneration is generally some US$ 200 for a 
10-11 hour workday, and they are subject to coercive mechanisms to 

immobilize the workforce. Situations like these have been documented 
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in several inspections by the Ministry of Labor, and in some of them 

illegal, degrading working conditions were discovered, as well as child 
and slave work. This scenario has led the steel mills to sign a protocol 

where they commit themselves to combat illegal, degrading, child and 
slave labor in charcoal production. 

Another aspect that can be significant in the relation between the 

pig iron producers and the regional economy would be the taxed 
income from this activity. Fiscal benefits on profits of the enterprises 

and on the sales of its products, however, significantly reduce the 
volume of taxes paid by these industries. 
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Figure 7: Map indicating location and installed capacity of steel mills in 

Eastern Brazilian Amazonia. 
Source: AMS (2006); ASICA (2006). Prepared by author 

 

The main linkage of these industries with the socioeconomics of 
the region is charcoal demand, not only in the amounts transacted, but 

principally due to development of various social structures that have 
made production of this type of charcoal possible. This demand has 

caused several social transformations in the region.  
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With the increase in pig iron prices since 2003 (Figure 8), 

following increased charcoal demand and prices, a significant change 
has occurred as small farmers have also been included in the ranks of 

charcoal providers. Different types of charcoal production 
organizations have appeared as described by Monteiro (1998: 137), as 

well as involving several different social agents listed by the same 
author, especially peasant organizations that in the 1980s and 1990s 

were not a significant part of the supply chain of the steel mills. 

The steel industry and trend of charcoal consumption from primary 
rainforests 

On one hand, charcoal demand constitutes the main linkage 
between steel mills and social and environmental dynamics of the 

region, on the other, these companies are driven to pay the lowest price 
possible for raw material, since on average, during two decades of pig 

iron production in region, average pig iron sales price has been US$ 170 
per ton in constant values, even when considering the significant trend 

towards rising prices in the past 3 years (Figure 8). In this more general 
context, purchase of charcoal absorbs a significant part of the costs 

involved in pig iron production, representing on average, 50% of 

operational costs in relation to production of one ton of pig iron, in a 

scenario where charcoal used comes from primary rainforests and the 

average sales price of pig iron (Table 2). 

Regarding other inputs, Vale supplies steel mills with hematite as 

well as transport services for ore, pig iron, and ship loading. These 

inputs and services represent approximately one-third of operational 
costs involved in production of one ton of pig iron by these steel mills. 
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Table 2: Production cost in dollars of one ton of pig iron in the Carajas 
Railway Corridor. 

Item Unit Cost per Unit Consumption Cost % 

Iron Ore t 26,2 1,6 41,92 25,31 

Charcoal t 121 0,7 84,7 51,14 

Limestone t 4 0,04 0,15 0,09 

Dolomite t 4,5 0,06 0,28 0,17 

Quartzite t 13,55 0,01 0,19 0,11 

 Manganese t 14 0,01 0,11 0,07 

Electric Energy kWh 0,08 70 5,6 3,38 

Other inputs - - - 2,53 1,53 

Workforce M/h 2,19 2,8 6,13 3,7 

Maintenance - - - 4,27 2,58 

Depreciation - - - 3,23 1,95 

Administration - - - 4,5 2,72 

Transport t 12 1 12 7,25 

Gross operational cost t - - 165,61 100 
Source: Prepared by author, based on field study, 2004. 

 

Due to market characteristics, charcoal is the input that 

independent producers tend to use to control their profit margin. An 

example of this is the price of charcoal produced using planted forests, 
which is significantly higher than charcoal produced from firewood 

from primary rainforests. Thus, using charcoal from silviculture 
involves increasing costs of pig iron production, which can only be 

absorbed by independent steel mills in periods when volatile price 
levels of pig iron reach higher values. Maintenance of profitability in pig 

iron production by independent producers depends on the relationship 

between the price of pig iron on the international market and capacity 
of these mills to decrease expenditures in acquisition of charcoal. This 

can be seen in the strong correlation between pig iron prices and 
charcoal prices (Figure 08).  
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Charcoal prices US$/ m3 (values corrected for 2006)   
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Both in the Southeast as well as in Brazilian Amazonia, 

independent steel mills use charcoal from primary forests. For this very 

reason, the first decade of operating these steel projects in Amazonia 

was used to end business discussion and controversies over possible 

development of large reforested areas in the region to supply the 

growing demand for charcoal of the independent steel mills. Companies 

installed in the failed to comply with the Forest/Industry Integrated 

Plans (PIFIs), which established policies and goals regarding the origin 

of material to be carbonized, especially in terms of developing 

silviculture. The situation is the same in the Southeast of the country. 

There the requirements from IBAMA – Brazilian Institute for the 

Environment and Natural Renewable Resources - that steel mills would 

ensure by 1992, consumption of 70% of charcoal from reforestation, a 

proportion which should reach 100% by the year 1995. These policies 

were systematically disrespected (BRASIL, 1995: 25).  

Therefore, biomass using in charcoal production to supply pig 

iron producers in Eastern Brazilian Amazonia comes almost exclusively 

from wood from primary rainforests. Use of silviculture or even 

babassu coconuts for carbonization is negligible. 

The firewood used to supply thousands of furnaces where 

charcoal is produced, despite being from primary rainforests, comes 

from distinct activities that involve deforestation for planting of 

pastures and fields; from sawmills that only supply wood shavings, and, 

to a smaller extent, areas called “sustainable forest management areas”. 

A range of social relations are established for charcoal production 

that, in general terms, denote the following: when firewood originates 

from deforestation for development of pastures or for other types of 

crop development, the landowners offer the area and does not charge 

for removal of the firewood, demanding instead that producers deliver 

the area clean the planting pasture. 

When biomass to be carbonized comes from shavings and other 

waste wood from sawmills, generally the sawmill owner allows 

installation of furnaces on the premises of the sawmill, supplies the 

residues he or she discards and demands that the all wastes from wood 

processing be removed, including those not suitable for carbonization. 
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In some cases the sawmill owner receives 10 to 20% of the value of the 

charcoal produced. 

Exceptionally, the landowner or even sawmill owner would 

directly assume coordination of charcoal production.  

Constant and increasing demand has enabled establishment of a 

charcoal market in Eastern Brazilian Amazonia where prices are lower 

than those in Minas Gerais, a state where pig iron producing industries 

are concentrated. 

Furthermore, charcoal consumed in southeastern Para and in 

western Maranhão still come from locations much closer to the steel 

mills than compared with the distance traveled by the charcoal 

consumed in the Southeast of the country. In 2004, with the increase in 

the pig iron prices, which in December of that year surpassed US$ 

235.56 dollars (Figure 8), it became commonplace that independent 

steel mills, installed in the state of Minas Gerais, bought charcoal 

produced in the states of Tocantins and in Para, transporting it 

distances greater than 2,500 kilometers. 

A study that analyzed the beginning of the charcoal market 

formation and included more than 800 suppliers of this raw material to 

COSIPAR in the years 1989, 1990, and 1991 showed that nearly 2/3 of 

the charcoal consumed by that company came from sawn timber waste, 

and that 70% of the charcoal that used firewood from deforestation 

came from charcoal production areas installed up to 80 kilometers from 

the plant, and approximately 50% of all the charcoal that supplied the 

plant also originated from charcoal production areas installed in that 

perimeter (MONTEIRO, 1993: 16). In the 1990s, however, two 

noticeable trends were observed: reduction of the proportion of 

charcoal from firewood on ranches in relation to that form sawn timber 

residue; and the progressive increase in distance of the source of the 

biomass in the production region from the plants. 

Regarding the first trend, it appears to be related to the increase 

in charcoal demand at rates superior than the formation of large 

pasture areas. This practice apparently lost momentum, due to lowered 

land prices in the last decade as well as the monetary stabilization or 

threat of occupation of rural properties, thus weakening the role of land 

as a reserve of equity. 
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Regarding the increased distance from charcoal production areas 

to the mills, one can say that this is trend also affects the supply of 

independent steel mills in Southeastern Brazil. The National 

Environmental Program shows that the state of Bahia is currently an 

important producer and supplier of charcoal to the steel industry of 

Minas Gerais, originating from the removal of timber from the Atlantic 

Rainforest in the far southern region of the state, the same activity also 

occurring in western Bahia. This confirms the growing relocation of 

sources of biomass for carbonization and supply of steel mills in 

Southeast Brazil (Brazil, 1995: 53).  

It is already common in Eastern Brazilian Amazonia that charcoal 

is transported distances of over 700 km to supply steel mills. Charcoal 

production already encompasses the north of the State of Tocantins and 

the entire Southeast region of the State of Para and has already reached 

the metropolitan region of Belem. In Maranhão, it increases pressure on 

some of the large forested areas of Pre-Amazonia region, as well as 

some mountainous regions of eastern Maranhão (Figure 7). 

Ecologically unsound access to native rainforest biomass 

Pig iron producers use various methods that are ecologically 

unsound and are low cost that enable them to access biomass from 

primary rainforests. Among these methods are forest management 

projects that claim to be ecologically sound. This is a strategy that pig 

iron producers certainly copied from loggers in the region who are 

constantly use this recourse to legally access large areas of rainforest. 

One can observe that, according to the IBAMA Regional 

Superintendence, it has received more than 2800 requests for forest 

management projects. 

Sustainable forest management would be a form of managing 

timber extraction from primary rainforests in a way that ensures its 

regeneration. Such a strategy could involve several types of treatment 

of the rainforest. Studies involving firewood production from 

sustainable forest management in Amazonia, however, are very few and 

recent. 

Fearnside (1989: 53), accurately indicated at the end of the 1980s 

that the strategy of obtaining charcoal through forest management is 

not efficient. He argued that: 
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(...) the experiences including methods such as 
clear cutting and heavy logging, which leaves 

only a few trees, spread out in a completely 
cleared field. [...] It is doubtful, however, to say 
forest management is a practice that totally 
removes the entire rainforest (FEARNSIDE, 
1989: 53). 

 

In addition to the ecological soundness, he questions the economic 

viability of this strategy considering “the highs costs and numerous 

biological problems associated with forest management production 

making it probable that the native forest be cut before this type of 

investment becomes a reality” (FEARNSIDE, 1989: 54).  

A report from IBAMA on Forestry Management Projects of 

Maranhão Florestal (MARFLORA), part of a business group at that time 

associated to Maranhão Gusa (MARGUSA) indicated the following: 

areas were targets of repeated fires with no action taken by the 

company to avoid them; cutting restrictions imposed by the approved 

forest management plans were not respected; cuts occurred in 

consecutive years; reforestation of the areas with new seedlings was 

abandoned; it also indicated a series of other irregularities (HASS apud 

ANDRADE, 1995: 31). 

Validating this report is the fact that all the other information 

corroborates the predictions that the strategy of obtaining firewood 

through forest management is a deceptive means to promote 

deforestation with legal support, since forest management can be 

performed in up to 100% of rural properties. 

On the other hand, since the first plans for implementation of the 

steel industry in Eastern Brazilian Amazonia, the use of biomass from 

Babassu coconuts has always been recommended as an ecologically 

sound alternative to supply charcoal to the pig iron producing 

industries in the region (BRASIL, 1989: 77).  

Government estimates indicate that in the early 1980s, there was 

an area of more than 4.7 million acres covered with Babassu palms in 

the State of Maranhão, which produced an annual average of 1.6 tons of 

coconuts per acre. Thus, there would potentially exist a volume of 7.7 
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million tons of plant biomass to be used for carbonization (BRASIL, 

1982). 

In light of this, steel mills installed in Eastern Brazilian Amazonia 

allege that Babassu coconut is one of the biomass sources that shall be 

used for charcoal production. In addition to including use of this source 

of raw material, they publicize that it would be a significant source of 

charcoal for their blast furnaces, which does not correspond to reality, 

as it is used to minimize pressure from regulatory agencies and, at the 

same time, public opinion regarding native rainforests (Monteiro, 1998: 

178). 

IBAMA performed inspections at steel mills in the region of 

Carajas during the period from May to July, 2005, and based on the 

volume of pig iron production in the period of 2001 to 2004, which was 

10.5 million tons, and also considering the arguments of the steel mills, 

established a parameter for regulation to demands of only 0.611 tons of 

charcoal for each ton of pin iron produced. Even with this conversion 

coefficient, IBAMA detected a deficit between what was declared as 

consumed by the steel mills installed in the Carajas region and the 

Agency´s estimates, of some 2.1 million tons during the period from 

2000 to 2004 (Table 3). 

Table 3: Estimate of charcoal demand and volume declared as 
consumed by steel mills in Brazilian Amazonia. 

YEAR 
Pig iron 

production  
Charcoal  

Demand Declared consumption Deficit 

2000 1.543.892 943.318 620.626 322.691 

2001 1.870.602 1.142.938 720.908 422.030 

2002 2.080.313 1.271.071 819.462 451.609 

2003 2.296.581 1.403.211 840.752 562.459 

2004 2.734.329 1.670.675 1.299.912 370.763 

Total
s 10.525.717 6.431.213 4.301.660 2.129.553 

Source: IBAMA (2005). Author´s calculations. 

 

The most serious fact is that in order to declare consumed value 

at 4.3 million tons, the steel mills informed the Brazilian environmental 
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regulatory agency that a very high percentage (around 50%) of this 

volume was declared as having originated from wood residue at 

sawmills.  

This declaration cannot be accurate because, according to 

IBAMA’s own estimates, 550,000 acres of rainforest would have to be 

logged to generate this volume of residue considering only what was 

declared in 2004. In 2004, according to IBAMA, some 290,000 ha. 

received authorization to be logged. (Sustainable Forest Management 

Projects + Deforestation), therefore, 264,000 acres less than what 

would be necessary to generate the volume of residue declared as being 

the source of biomass to produce charcoal allegedly purchased by the 

companies. 

The author, in contrast to IBAMA, considering various losses in the 

productive process, works from the perspective of the conversion 

coefficient being 0.750 tons of charcoal for each ton of pig iron. It is 

estimated, therefore, that in 2004, the steel industry in Eastern 

Brazilian Amazonia consumed 2 million tons of charcoal. Assuming that 

65% was produced from firewood from deforestation for pasture 

formation or “sustainable forest management” projects, and that the 

other 35% originated from wood residues from sawmills. Other sources 

of biomass practically are not utilized. 

Table 4: Estimate of the size of the area from which biomass is extracted 
annually to supply charcoal production that feeds the steel 

industry in Brazilian Amazonia. 

Origin 

Firewood 
used in 

carbonization 
(t/acre) 

Charcoal 
produced 

(t/ha) 

Charcoal 
demand 
(103t) 

Dimension of 
area of origin 
(103 acres) (a) 

Sawmill 
residue 

6 (b) 2 
700 350 

Deforestations 44 (c) 14.6 1300 89 
Totals - - 2000 439 

(a) There is a possibility of overlapping of areas. 

(b) One acre of rainforest, on average, produces 30 tons of useful wood for sawmills, of which, 

on average 2/3 is converted into residues. Of these 20 tons of residues, on average, only 6 are 

utilized for charcoal production. 
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(b) One acre of rainforest, on average, produces 44 tons of dry firewood useful for 

carbonization, considering that, with techniques used, only firewood over 5 cm long and less 

than 50 cm are carbonized. 
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In addition to the pressure exerted on the primary rainforest, 

installation of steel companies in Eastern Brazilian Amazonia has 

favored land concentration in two ways: one is that the charcoal 

production significantly reduces the costs “clearing areas”, which has a 

direct impact on land privatization mechanisms, as it facilitates pasture 

creation; and the other is that all the companies acquire large 

landholdings destined for implementation of “sustainable forest 

management” or reforestation projects. 

A partial list of rural properties acquired by steel industry 

companies results in land holdings greater than 130,000 hectares. This 

reinforces distortions in the regional land structure and establishes a 

profoundly conservative relationship between steel mills and social 

segments of the region whose power comes from land ownership 

(MONTEIRO, 1998: 207). 

Many of the land acquisitions on behalf of steel enterprises are 

sustained by mechanisms such as land appropriation (SHIRAISHI 

NETO, 1995: 68) and violence against squatters, which contributes 

heavily to heightening the state of social tension present in various 

areas. 

The search for ways that promote environmentally sound practices for 
pig iron production 

1) Installation of mini electric arc melt shops 

Studies from SUDAM/PNUD attempting to identify the principal 

dynamics resulting from industrial mining and transformation 

activities in Amazonia, and to identify criteria to guide evaluation of 

policies for development, financing and concession of fiscal incentives, 

placed great emphasis on pig iron production and in spite of 

environmental and social problems associated with said production, 

considered it a “reasonably successful activity” (SUDAM/PNUD, 1997: 

89). 

Additionally, these studies affirm that this sector warrants 

attention from regional development agencies in their policies for 

resource allocation and incentives. They also shed a positive light on 

funding of the steel industry, considering its predicted potential of 

generating productive linkage effects from pig iron production already 
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installed in the region. Furthermore, they argue that the pig iron 

industrial park, recently installed in the region, is 

 

(...) the first expression of the downstream 

transformational process of mineral activities 
and it constitutes the pre-condition of 
stimulating through the productive process the 
second generation activities of the steel industry 

production in the Amazon (SUDAM/PNUD, 1997: 
58). 58). 

 

These studies further recommend maintenance of primary iron 

production using current methods. In other words, with blast furnaces 
using charcoal as a reductor, and also recommend that these industrial 

installations add small electric arc furnaces for steel production. Thus, 
steel mills installed in that region could utilize existing blast furnace 

structures for production of pig iron in liquid state that would be 
transferred to electric furnaces to produce steel. These companies 

would then become mini melt shops (SUDAM/UNDP, 1997: 58).  

The construction of mini melt ship is a trend that has already 

begun to be adopted by the steel industry in the region. Considering 

what has already been said, it appears evident that to sustain the costs 
of charcoal produced by ecologically sound and sustainable methods, 

through social relations that respect labor protection laws, companies 
that produce pig iron will need to have advanced towards production of 

goods with greater added value. This alternative can be rendered 

feasible by installation of mini melt shops operating with electric 
furnaces (EAF) (Figure 2).  

It is, however, highly optimistic to link this alternative, as 

suggested in the SUDAM/UNDP studies, to the environmentally sound 

solution for charcoal demand to be supplied from Babassu coconut 

biomass (SUDAM/UNDP, 1999: 71). The recommended installation of 
mini melt shops in the region alone does not solve the primary 

socioenvironmental problem involved in processing iron ore in the 
region, which is linked to the deleterious effects of charcoal production, 

and may potentially make them worse. This recommendation does 
clearly address the social dynamics that demonstrate that, without 

sufficient measures of restricting illegal deforestation destined for 
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implementation of farming/ ranching activities and those for supplying 

timber to sawmills, the Amazon rainforest and savannas of Maranhão 
will continue to be cleared for a source of biomass for regional charcoal 

production, even if it is used as an input to produce goods of greater 
added value than pig iron. 

2) Use of Babassu biomass on a large scale 

Studies sponsored by the former SUDAM and by the United 
Nations Development Program (UNDP) reason that supply of charcoal-

producing industries by carbonization of Babassu coconuts “is not an 

ideal solution, less due to a technical nature, but more due to a political 
one”, because according to these studies “in the processing of the 

coconut an archaic social relation prevails that some political segments 
would like to preserve” and they conclude that “the utilization of 

Babassu coconuts in the production of pig iron is simply a political and 
business initiative problem” (SUDAM/UNDP, 1997: 95). 95). 

This seems to be an unsupported justification for not generalizing 

use of Babassu coconut as an input for charcoal production. The 
foundation of such dynamics are strictly of an economic nature, 

considering that in both carbonization of sawmill residues as well as 

firewood from deforestation, costs for collection, preparation and 

transport of biomass to the carbonizing furnaces are higher. In the case 
of firewood from deforestation for installation of farming/ranching 

activities, it is over 50% of total operational costs that involve charcoal 
production (MONTEIRO, 1998: 154). Regarding use of Babassu 

coconuts for charcoal production, the disperse nature of this biomass, 

which is only 1.6 t/acre, greatly increases collection and transport costs 
to the carbonization site, which apparently, considering the low 

charcoal prices makes it uncompetitive against the sawn timber waste, 

or firewood from deforested rainforests. 

Use of Babassu coconut as a source of biomass for charcoal 

production, in spite of being an ecological sounder alternative, has not 
become generalized, fundamentally because pig iron producers are 

committed to a logic that leads charcoal suppliers to use the cheapest 
possible biomass, thus ignoring social and environmental 

repercussions. Therefore, manifestations of environmental concerns by 
pig iron producers clearly prove to be merely pure rhetoric. 
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The lack of attention to this aspect is also one of the great 

limitations of the proposal of the Pro-Natura Institute to establish 
sustainable charcoal supply to the regional steel industry. The proposal 

suggests that charcoal production on a broad scale be based on Babassu 
coconut. It would be rendered feasible through public funding support 

and possibly through receiving of carbon sequestration credits 
(Instituto Pró-Natura, 2000: 7). Given the current incapacity of the 

government to regulate illegal deforestation, however, this alternative 
will have to compete on the market with charcoal from other biomass 

sources, both from sawmill residue and firewood directly from 

deforestation, which are much more spatially concentrated. Within this 

context, the economic viability of charcoal production from Babassu 
coconut would have to be based on over-exploitation of the workforce, 

further propagating the undesirable working relations that 

characterize charcoal production using wood from primary rainforests. 
Furthermore, this production could contribute to destabilization of 

environmentally sound extractivist activities, which are successful and 
related to using Babassu coconuts for other purposes, such as oil and 

soap production. 

3) Utilizing biomass from silviculture 

Another solution frequently recommended to reduce pressure 

that demand for charcoal puts on the primary rainforest is the 

possibility of using silviculture. Planting of forests for producing 
biomass to produce charcoal, however, requires a long cycle that 

involves at least two decades, during which 3 cuts occur. That signifies 
an investment of long term capital, principally, to supply a market 

whose prices are relatively volatile. Considering this scenario, 
independent steel mills have not historically utilized silviculture as a 

strategy for supplying charcoal production.  

A study by the Ministry of the Environment (BRASIL, 1995: 53), 
referring to supply of charcoal for the pig iron industry in the state of 

Minas Gerais, recognizes that the practice, which has existed for 
decades, of using biomass from native forests in an ecologically 

unsound practice that will tend to continue in the region. According to 
the study, this process is sustained over time by the fact that the price 

of charcoal from primary forest biomass is significantly lower than that 
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from planted forests, and compounded principally by the inefficiency of 

methods to curb indiscriminate deforestation. 

There are glaring contradictions between these dynamics and 

those resulting from steel production in Eastern Brazilian Amazonia. 
After more than two decades the discourse of establishing large areas 

destined to planted forests to meet the charcoal demand has already 

lost any credibility. Considering pressures applied by society at large, 
nationally and internationally, however, and especially because of the 

drastic increase in the price of pig iron, the alternative of silviculture, 
practically forgotten for years, has once again been presented as an 

alternative for supplying biomass for charcoal production. 

An example of this is the future use of lands of the company 
Celulose do Maranhão (CELMAR), located in Maranhão, where 

Eucalyptus trees were planted. The area belongs to CVRD, which 
initially intended to use the wood for cellulose production. Through a 

partnership between CVRD and NUCOR - a US steel company, however, 
the companies became assets of Siderúrgica Ferro Carajás S.A., a 

company created through this partnership. The company will install 2 
blast furnaces in Marabá for pig iron production (Figure 7). 

With the high prices of pig iron, reaching a price of US$ 235.56 in 

December, 2004, predictions begin to be made that charcoal 
production, whose prices in 2004 alone rose from US$ 51 a ton in 

January to US$121 a ton in December, will rise 460%. The concept of 
charcoal is merchandise that should be produced and traded by small 

peasant production has gained strength, and in fact this is already 

occurring, despite the drastic reduction or complete extinction of 
primary rainforest still remaining on their lots. 

This scenario, in terms of social and environmental challenges, has 
lead pig iron producers in the Carajas region once again to present the 

Carajas Forestry Fund as an alternative to finance forestry in the region. 

Concurrently, small-scale peasant production is beginning to be 
advocated, where the smallholder will invest in forestry as an 

alternative for income generation through planting of Eucalyptus trees 
on their properties. 

Regarding the capacity of the Carajas Forestry Fund to have a 

significant impact on forestry financing in the Carajas Railroad region, 
one can say that such capacity is extremely limited, considering that the 

sums invested in this fund are hardly significant, compared to the costs 
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of implementing planted forests and area that would be necessary to 

supply the steel mills in operation. 

Furthermore, the principal obstacle to forestry is the fact that this 

activity involves investment and immobilization of capital for at least 
two decades. When this is associated to pig iron production activities, 

the peasant structure is put at great risk, since it will not receive price 

assurances for the wood, in that the price is directly related to pig iron 
prices, which are very volatile and directly impact charcoal prices 

(Figure 9) 
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Figure 9: Indication of the trend in the price of charcoal as a function of 

pig iron prices. 
Fonte: ALICEWEB 2006. Prepared by author. 

 

Added to this is the fact that when pig iron prices reach certain 

levels, some independent producers of this ore stop production. Since 

this practice is not uncommon, the possibility of pig iron production 

being economically feasible when using biomass from silviculture is 

quite limited. In this case many pig iron production facilities 
temporarily deactivate their blast furnaces or can maintain economic 

feasibility of pig iron production using charcoal from primary 
rainforests as do the independent steel mills currently installed in 

Eastern Brazilian Amazonia. 

When a pig iron producing enterprise transfers the responsibility 
of wood production to third parties to ensure production of biomass for 



Maurílio de Abreu Monteiro 

92 

charcoal production, it takes advantage of a mechanism of defensive 

flexibility, transferring investments in fixed assets with land and long 
term risks to third parties. This is not a case of transferring investments 

or, for that matter, small risks, to others. The construction of two blast 
furnaces belonging to Siderúrgica Ferro Carajás S.A., required US$ 44.6 

million dollars, equivalent to 38.28% of a total of US$ 116.5 million 
dollars that were spent on the project. The largest part of these funds 

(58.71%), however, represent expenditures previously allocated to 
forestry and construction of facilities for charcoal production. 

Thus, when a company that produces pig iron transfers to 

hundreds of small farmers the task of cultivating forests, it is 
transferring to them, depending on the size of the area that it is able to 

acquire, the largest part of its investment, and in this way also 
transferring the risks. 

Finally, there is no guarantee that wood from forestry developed 

by small producers will not suffer illegal competition from wood logged 
from primary rainforests, which certainly will harm the economic 

feasibility of the forestry activity. Depending on the importance that this 
activity has taken on the peasants’ property, it can put at risk 

reproduction of the peasant structure, since it is not only a question of 

silvicultural practices that raise the price of the charcoal obtained from 

planted forests, but especially, the unfeasibility of competing with 

charcoal from illegally logged biomass in primary rainforests. This 
dynamic is directly linked to the incapacity of society to curb illegal 

deforestation practices. 

4) Modern and efficient techniques for biomass carbonization 

Another means suggested was based on experiments in 

Southeastern Brazil: be a change in wood carbonization technology 
with the adoption of much more sophisticated production processes 

than current ones. Such a change is recommended as an alternative to 

make it economically viable to use biomass from reforestation for 
charcoal production (Brasil: 1995: 25).  

This recommendation was also present in government plans from 
the 1980s (BRASIL, 1989: 272). In spite of technologies existing that 

increase efficiency and use of various byproducts from wood 

carbonization, rudimentary techniques still remain in practice both in 
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the Amazon and Southeastern Brazil for charcoal production. The 

situation seems to be have a direct link with the pig iron producing 
companies’ strategies of transferring responsibility of charcoal 

production to a large network of hundreds of suppliers with little 
capital and with no conditions to invest in carbonization equipment 

whose technologies would enable greater efficiency and enhanced use 
of all of the byproducts from wood pyrolysis. 

5) Regionally-designed alternatives 

The main alternative presented is the effort to involve 

technological paths linked to steel making processes using electric 
energy to produce steel, as in the case of the strategy adopted by 

SIMARA. 

Another possibility that should not be discarded in the medium 

term is to use processes that require natural gas for reduction of iron 

ore and production of another type of primary iron called direct-
reduced iron that can be used like pig iron in the subsequent stages of 

steel production (Figure 2). 

The industrial process of reducing a metallic load in an electric arc 
furnace requires, on average, electricity equivalent to 167.197 kgoe to 

produce one ton of steel. On the other hand, reduction of iron ore for 
production of direct reduced iron using natural gas requires energy 

between 210.084 kgoe and 243.255 kgoe, due to the industrial process 
used (ZERVAS et al., 1996). 

Despite greater energy efficiency characterized by the steel 

production in an electric furnace, the principal barrier for 
dissemination of this process is the cost of electric energy, which in 

2000 prices, are equivalent to US$ 79.6/boe (BRASIL, 2001).Increased 
steel prices and utilization in the same industrial plant for producing 

different products of greater added value would compensate the costs 

of electric energy that are estimated to be US$ 96/ton of steel. 

Production of primary steel using natural gas, despite requiring 

less energy than charcoal, has obstacles such as the price of natural gas 
and principally distribution logistics for this fuel. Meanwhile, this 

alternative in Brazilian Amazonia is gaining a degree of plausibility, as 
one considers that in 1985, in nation terms, the ratio of the average 

price between charcoal and natural gas was 0.47; while in 2000 this 
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ratio had changed to 0.83 (BRASIL, 2001). In other words, there was a 

significant drop in the cost of natural gas in relation to the price of 
charcoal. This alternative becomes more plausible with the planned 

construction in this decade of a gas pipeline that would link Açailândia 
in Maranhão to several different cities in the Northeast.  

In the long term, one must consider the existence of natural gas in 

Amazonia, according to Petrobras, in the Jurua and Urucu river basins 
in the state of Amazonas, as well as the already completed construction 

of a section of pipeline linking Urucu and Coari, and the fact that another 
gas pipeline is already being planned to connect Coari to Manaus.  

This reality is an element that should promote both the 

development of regional studies regarding the viability of construction 
of natural gas distribution logistics for the region and the study of the 

technological means for production of primary iron. Such a 
development would contribute to solve the socio-environmental 

problems in Amazonia and open new perspectives for verticalization of 
mineral production in Eastern Brazilian Amazonia. 

Final Considerations 

The historic incapacity of exercising public control over the 

detrimental effects of charcoal production in Brazil, added to the 
market characteristics of pig iron, marked by volatility of prices and 

difficulties independent producers have to sustain charcoal supply from 
planted forests, indicate the need for state structures to create tensions 

so that private entities, users of opportunistic methods and transfer of 
private costs to society, find themselves compelled to develop 

sustainable social and environmental alternatives for use of charcoal in 
steel making processing of hematite in the Carajas region. 

To this end, it is fundamental that society be capable of creating 

mechanisms that restrict predatory and illegal use of primary 
rainforests, as well as labor relations that do not comply with labor 

laws, submitting workers to degrading conditions, use of child and slave 
labor. 

The first step for this is the rejection, under any guise, the 

dissociation of charcoal production and steel making activities, in 
whatever manner. These practices cannot be treated and regulated as 
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independent activities. Steel industries have to be effectively held 

responsible for the origin of the charcoal they consume - being 
penalized for non-compliance of environmental norms that govern 

access to biomass from primary rainforests - as well as for ensuring all 
workers’ rights of those involved in charcoal production. 

It is not enough that steel companies simply indicate that charcoal 

comes for sawn timber trimmings or even from deforestation for 
implantation of pasture and farming activities, where they presume, 

quite conveniently, that the activities are being performed according to 
legal and environmental standards for access and extraction of timber 

from primary rainforests. They thereby exempt themselves from true 
responsibility in relation to verifying the origin of the biomass being 

used to supply production of charcoal and which supplies their blast 
furnaces. They thus postpone, without any penalty, the deadline for 

making charcoal production sustainable. 

Only public regulation of the biomass origin and worker relations 
that sustain charcoal production can decisively aid in reversing the 

social dynamics that have contributed in Eastern Brazilian Amazonia to 
not only reinforce the productive logic linked to predatory use of 

natural resources, as well as bringing chaos to various urban regions, 

increasing tensions in rural and agrarian conflicts, and intensifying the 

use labor schemes marked by low wages and unhealthy working 

conditions. These dynamics, which make cheap charcoal production 
possible, are fundamental for the independent pig iron producers, and 

in a final analysis represent a brutal transfer of private costs to society. 
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