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slightly to reach only 10% today. 
Petroleum products and hydroelectricity were 

the main modern energy vectors that dominated 
the industrialization process. One of the main 
challenges of the industrialization process was the 
lack of internal energy supply, which lagged behind 
national demand. Thus the industrialization and 
development of the country was restrained by the 
scarcity of modern energies. Federal and some State 
Authorities intervened to cope with this challenge. 
Since the 50s, the Federal Government – and also 
State Government in the case of electricity – cre-
ated their own companies for investment and to 
increase energy output. These companies allowed 
the country to cope with the energy needs of in-
dustrialization and urbanization. 

The main weakness of this energy system was 
its high level of dependence on oil imports, which 
became the main energy source of the country dur-
ing the sixties. The final demand was also captured 
by the car industry, which increased very quickly 
during the Economic Miracle Phase (1967-1973). 
Thus the Brazilian energy matrix became very 
vulnerable to the first oil shock of 1973. 

Brazilian economic dynamism, because of 
industrialization and urbanization, was associ-
ated with the expansion of energy supply, unlike 
developed countries which could dramatically re-
duce their energy intensity. At the other hand, the 
capability of the Brazilian economy to improve the 
export surplus of other goods was limited because 
of the increasing external dependence on imported 
raw materials, capital goods, and technology in the 
economic miracle phase. Thus it was impossible 
to continue the Brazilian trajectory traced in the 
period of prosperity (Furtado, 1985). 
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Introduction

Brazil had a late industrialization and urbaniza-
tion process. Only since the 30s of the 20th Century 
did the industrialization process become the loco-
motive of economic development transforming the 
previous rural economy into an urbanized society. 
In the middle of the 50s, wood consumption made 
up almost 70% of the country’s energy consump-
tion1. Since that period this proportion decreased 

1 According to the National Energy Balance data, wood and charcoal was 
responsible for 69.3% of primary energy consumption in 1955, crude 
oil and derivates for 20.9%, coal 4.3%, hydro and electricity 2.3%, and 
sugar cane 3.2%. 

Structural Changes in the Brazilian Energy 
Matrix

André Tosi Furtado
UNICAMP, Institute of Geosciences, 
DPCT – furtado@ige.unicamp.br

THEMATIC CONTRIBUTION



TERRÆ 6(1):42-51, 2009

43

Furtado, A. T.

1. Structural Change in the Brazilian Energy 
Matrix after the First and Second Oil Shocks

The first oil shock erupted when the Brazilian 
Economy was experiencing the fastest phase of 
its economic history, called the “Economic Mir-
acle”. During this period Brazil went through its 
“pretrosperity”2 phase and national consumption of 
oil increased at the average yearly rate of 13%, while 
national production only increased at the rate of 
2.4%. At the end of this period, Brazilian consump-
tion reached 40 million tons while national output 
was only 8.7 million tons. The Brazilian economy 
became structurally dependent on imported oil. In 
1974, oil alone reached more than 30% of the total 
value of the country’s imports. 

Oil consumption increased very quickly be-
cause of the expansion of the Brazilian automo-
tive industry. During the Economic Miracle, car 
production was almost multiplied by 4, and at the 
end of this period gasoline represented almost 30% 
of national consumption of oil products. Brazil’s 
external dependence wasn’t limited to oil imports. 
Brazil was importing large quantities of capital 
goods, steel, aluminum, cellulose, and all sorts of 
intermediate products. Thus the Brazilian econo-
my had to engage in 1974 in very deep structural 
change to reduce its external dependence. 

The Federal Government launched the Second 
National Plan, the main goals of which were to 
reduce the intermediate and capital external depen-
dence, and also to raise exports of these products. 
In the energy sector the government obliged the 
national company “Petrobras” to engage deeply in 
exploration and production investments of domes-
tic oil. In 1974, new discoveries of oil occurred in 
offshore Campos Basin. Other initiatives were also 
launched, such as the ethanol program, in 1975, to 
promote the use of ethanol in place of gasoline. 

All these initiatives started to deeply change the 
Brazilian energy matrix. At the level of demand, the 
import substitution efforts and export promotion 
of intermediate industrial goods radically changed 
the structure of the Brazilian matrix. Energy con-
sumption related to production of goods increased 
at the cost of consumption related to household 
consumption. Figure 1 shows the evolution of oil 
products demand since 1970. Demand for gasoline 
stabilized from 1973 until the end of the decade, 

2 This term is used by Louis Puiseux (1977) to define post-World War II economic 
prosperity based on low cost oil imports, basically from the Middle-East. 

The Brazilian economy and the energy ma-
trix have had to undergo a structural change since 
the first oil shock. This structural change allowed 
Brazil to increase its own oil production, to reduce 
the expected increase in oil consumption through 
the substitution of oil products with other en-
ergy sources, but this change also occurred at the 
level of the entire economy. The dependence on 
external inputs and capital was strongly reduced 
by the intensification of the import substitution 
process. Raw materials and industrialized product 
exports were induced by government policies. 
These changes also had important impacts in the 
structure of final energy demand, in which sectors 
like industry, agriculture and transport of goods 
increased their share. 

Though these structural changes were im-
portant in drastically reducing Brazilian external 
vulnerability to oil imports, there were not enough 
to decrease the Brazilian economy’s external 
weakness. To cope with the obligation to increase 
external commercial surplus to pay the debt, the 
economy went through a profound depression dur-
ing the eighties and the beginning of the nineties. 
The external impasse was only surmounted when 
United States monetary authorities authorized the 
renegotiation of the Brazilian external debt. The 
political price of this negotiation was the openness 
of the Brazilian economy to foreign capital and to 
the trade of goods. 

Meanwhile the international oil price dropped 
drastically after the 1986 oil counter shock, reduc-
ing dramatically the necessity of substitution of 
oil products. Our purpose in this article will be to 
analyze the changes that happened in Brazil’s en-
ergy matrix since that event. It could be expected 
that with the liberal wave and the international 
drop of oil price that Brazil’s economy would 
return to its previous trajectory of the economic 
miracle, again importing great volumes of oil and 
abandoning national effort to substitute oil with 
other fuels. Strong increase in demand based on 
the car industry would start all over again. We will 
show in this article that this evolution partially 
happened, but some structural changes set up after 
the first oil shock were not interrupted because of 
their cumulative nature. These structural changes 
partially allowed the Brazilian economy to face the 
new international challenge of high energy prices 
of the current decade.
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low rates by the government and executed by large 
state companies. Thus the internal consumption 
of oil products grew at an average of 7.5% a year 
between 1973 and 1979.

The Brazilian economy became very vulnerable 
to external shocks. External debt grew very quickly 
after the first oil shock because of structural trade 
deficit. When the second oil shock erupted with 
the Iranian Revolution, the Federal Reserve at the 
end of Carter administration decided to drastically 
increase US dollar interest rates to combat internal 
inflation. The consequences were a deep deteriora-
tion of the balance of payments accompanied by 
an increase of debt. The outcome of this dramatic 
situation was the debt crisis in 1982. However, the 
Brazilian economy had already gone into a deep 
recession in 1981.

At the energy level, the Federal Government 
intensified its efforts in the view of reducing the 
intensity of oil consumption. After the second 
oil shock, national oil consumption fell deeply 
until 1985. These efforts were concentrated on 
the reduction of fuel oil and gasoline, since diesel 
consumption was much more difficult to decrease. 
The industry was obliged by a quantum control to 
substitute electricity, coal or wood and charcoal for 
fuel oil (Oliveira e Araújo, 1986). Meanwhile the 
Federal Government launched the second phase 
of the Proethanol Program which stipulated a new 

while the other main oil products continued to 
grow, especially fuel oil used mainly in industry and 
diesel used mainly in the transportation of goods.

The stabilization of gasoline consumption 
after the first oil shock was partially provoked by 
the ethanol program that was launched in 1975. 
Domestic production of ethanol from sugar-cane 
improved dramatically, from 580 millions in that 
year to 3,676 million liters in 1980. Meanwhile the 
price of gasoline, which was regulated by the Fed-
eral authority CNP (National Petroleum Council), 
rose regularly from 0.13 US$, in 1973, to 0.75 US$, 
in 1981. The prices of oil products other than gaso-
line didn’t climbed so dramatically. 

The result of the Federal Government’s energy 
policy implemented after the first oil shock was 
to curb gasoline demand, but the same did not 
happen with the other main oil products. Thus 
demand of oil products continued to increase at 
an elevated rate. The main reasons were pointed 
out before. The Brazilian economy continued to 
grow very quickly after the energy shock, even if it 
was at a lower rate than in the “Economic Miracle” 
phase. The Brazilian economy was at the same 
time going through a deep structural change. The 
intermediate industrial goods and capital goods 
that were lagging behind durable capital goods 
in the economic miracle period were catching up 
because of very large investments financed at very 

Figure 1 – Brazil Oil Products Consumption
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tion and the concentration of enormous investment 
efforts, but also from deep reduction of internal 
demand. Since oil prices started to decline at the 
international level in the middle of the 80’s, most 
of the substitution policies engaged during the first 
and the second oil shock were abandoned. These 
changes were endorsed by the liberal reforms of the 
90’s that drastically reduced Government interven-
tion in the energy sector. 

Many of the supply-side energy initiatives such 
as Proethanol or national coal production were 
fully or partially abandoned. As the internal prices 
of oil products dropped, and price subsidies of sub-
stitutive sources were reduced, the replacement of 
oil products with other energy sources was inter-
rupted, and in some cases reverted. This happened 
frequently with the fuel oil used by the industry, 
and in the case of gasoline. Table 2 shows that oil 
products consumption recovered to a greater or 
lesser degree since 1985.

target 10 billion liters by 1985. These targets were 
fully attained (Oliveira, 1991). There was a deep 
consumption drop in two important oil products of 
more than 12 millions toe that largely compensated 
for the increase of other oil products, such as diesel, 
liquid petroleum gas and naphtha (Table 1).

However, structural change did not only hap-
pen at the level of demand for oil products. Bra-
zil’s federal government intensified its policy of 
promotion of domestic oil production. Petrobras, 
which had hesitated to engage in the development 
of offshore oil fields discovered previously, engaged 
decidedly after the second oil shock. National oil 
production started to improve significantly in the 
first half of the eighties. The international oil price 
was at the highest level, justifying that Petrobras 
engage itself in very large investments in the Cam-
pos Basin. Thus national production jumped from 
the level of 8.4 million tons in 1979 to 28 million 
tons in 1985.

These two structural changes in the supply and 
demand side reduced dependence on external oil 
even more drastically, which was one of the main 
weaknesses of the Brazilian development model. 
The share of internal demand covered by imports 
dropped from its peak in 1979 of 84.9% to 43.1% 
in 1985. These changes were decisive in allowing 
the Brazilian economy to reverse the dramatic ex-
ternal trade deficit into a trade surplus, as in 1981 
oil and its products amounted for almost 49.6% of 
Brazilian imports (Furtado, 1983, p. 275).

2. The Oil Counter Shock and the Liberal 
Wave

The structural changes that occurred particu-
larly after the second oil shock in the Brazilian 
energy matrix resulted not only from the accumula-

Fuel oil share in the industrial energy demand, 
which dropped to 13.4% in 1985, grew again to 
15.6% in 1990, while coal and wood dropped in the 
same period. However, the reversal in the substitu-
tion process was even more intense with gasoline. 
Ethanol production almost stabilized at the end of 
the eighties, while gasoline consumption recovered 
firmly, attaining in the end of nineties more than 
twice the volume of its lower limit in the middle 
of the eighties (Figure 2).

Lower gasoline prices contributed to its recov-
ery, while ethanol became scarcer on the market. 
In the beginning of the nineties, national ethanol 
production was insufficient to cope with internal 
demand, and the Government was obliged to 
import ethanol and methanol to satisfy very poor 
internal demand. The scarcity of domestic ethanol 
and the limited interest of domestic car industry 
lead to the abandonment of pure ethanol car pro-

1985 1990 1995 2000

Diesel Oil 17,084 20,944 25,206 29,505

Fuel Oil 8,820 9,709 11,129 9,500

Gasoline 6,099 7,845 11,106 13,319

Others 16,404 19,196 21,898 31,910

Total 48,406 57,334 69,338 84,234

Table 2 – Final Oil Consumption (thousands of toe)

Source: National Energy Balance

Main Oil Products 1979 1985

Diesel Oil 14,799 17,084

Fuel Oil 16,792 8,820

Gasoline 10,748 6,099

Others 12,931 16,404

Total 55,000 48,406

Table 1 – Evolution of the Final Consumption of the 
Main Oil Products (thousands of toe).

Source: National Energy Balance, 2007
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Figure 2 – Energy Consumption of car transportation sector

tion of oil products such as diesel oil and naphtha 
increased significantly related to merchandise 
transportation and to petrochemical industry, but 
the new car industry cycle in the 90s also stimu-
lated the recovery of gasoline consumption. In this 
period, the export drive of the Brazilian economy 
based on primary goods became more evident, but 
also the old strategy strongly related to consumer 
durables came back as the price of oil dropped. 

Following the external drop of international 
energy prices, internal energy prices were reduced 
in order to encourage economic growth, and also 
to contain inflation. These prices were strongly 
controlled by federal authorities. Just after the oil 
counter shock, in 1986, Government maintained 
internal energy price at a high level. However, since 
the beginning of the nineties, there was a gradual 
reduction of final energy prices (Table 3).

Brazilian oil production was challenged by 
the lower oil price scenario that prevailed since 
1985. Contrary to the previous period, invest-
ments dropped dramatically between 1985 and 
1995 (Figure 3). This evolution of the investments 
was provoked mainly by the fall of local oil prod-
uct prices. These prices were extensively used by 
government authorities in their intents to contain 
inflation, without a great success, but with a very 
negative impact in the investment capabilities of 
the state energy companies. 

In spite of this pull back in investment, Petro-
bras has maintained its expansion in offshore oil. 
The company was able to develop production 

duction during the nineties, while car production 
recovered since 1994, with the monetary stabili-
zation plan. The drop in internal ethanol demand 
wasn’t as deep as it could have been only because 
the mixture of anhydrous ethanol with gasoline in 
a proportion of 20-25% was maintained. Thus the 
increase of gasoline cars also contributed to increase 
the demand of anhydrous ethanol.

The car industry recovered drastically since the 
beginning of the nineties. With the liberal reforms 
and the industrial policy of the automotive regime, 
multinational car manufacturers were induced to 
invest in new manufacturing facilities. Demand 
recovered very quickly as the monetary stabiliza-
tion program generated a consumption upswing 
in the economy. Car production, which stabilized 
around 1.2 million units in the eighties, grew to 2 
million units by the end of the decade. 

Oil consumption grew in several others mar-
ket. As Table 2 and Figure 2 show, several others 
products maintained or recovered growth after the 
oil counter shock. The most important was diesel, 
which became the most consumed oil product in 
the country after the second oil shock, and is re-
sponsible for 35% of national oil consumption. But 
other oil products increased their volume, such as 
naphtha, aviation kerosene and liquid petroleum 
gas, and also heavy oil products used by industry. 

The fifteen year period after the counter shock 
represented a new phase of oil expansion for the 
Brazilian economy. The drivers operated alongside 
of the structural change in the economy. Consump-
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called Procap 1000, with the purpose to dominate 
the technologies that allowed oil extraction beneath 
the depth of 1000 meter of water. The program was 
a success, and at the beginning of the 90s, Petrobras 
started to develop the new deep offshore fields. 
Nevertheless, budget constraints imposed by the 
low internal prices of oil products inhibited the in-
vestments until the middle of the decade. Only in 
the second half of the nineties, when the economic 
situation in the country improved dramatically, 
was Petrobras able to undertake large investments 
in deep coastal waters. Deep offshore exploration 
became attractive even at the oil price level of US$ 
18 for a barrel of oil.

The electricity industry wasn’t as successful at 
survival due to the liberalization wave and insti-
tutional reforms, but also to the drop in electric-
ity prices (Table 3). The financial situation of the 
electricity utilities became much more vulnerable 

systems that were able to extract cheaper and 
more competitive oil. These production systems 
were based on the reconversion of existent drill-
ing platforms or oil tankers into floating produc-
tion systems. Brazilian oil production was able to 
maintain the level of level of 30 millions tons per 
year during the 85-95 period. 

In the second half of nineties, Brazilian oil pro-
duction surged again (Figure 4). This second cycle 
was much durable than the first one. The reasons 
are the large volumes of reserves found in deep 
coastal waters. In 1984 and 1985, Petrobras for the 
first time discovered two giant fields of oil (with 
more than 1 billon of barrels) in the Campos Basin, 
called Marlim and Albacora, located in deep coastal 
waters, under more than 700 meters of water. How-
ever, at that time the technology wasn’t available 
to produce in these conditions at the world level. 
Petrobras undertook a large technological program 

Unity 1986 1990 1992 1994 1996 1998 2000

Imported Oil M3 192.3 295.2 238.9 197.0 258.0 148.1 378.6

Gasoline M3 4,493,6 3,028.4 3,054.4 1,445.9 965,0 1,090,6 1,514,1

Ethanol M3 2,919.6 2,2274.0 2,397.1 1,117.8 793.7 892.6 1,046.9

Diesel Oil M3 2,439.6 1,482,1 1,983.7 1,001.0 567.5 573.4 720.9

Industrial Electricity MWH 314.2 279.1 286.7 119.2 73.7 75.8 78.5

Residential Electricity MWH 395.4 369.3 475.0 194.1 159.4 164.9 171.8

Table 3 – Energy Average Real Prices (2001 R$)

(Source: National Energy Balance 2002.Observation: deflated by IGP-M from FGV)
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Figure 3 – Petrobras Investments from 1970 to 2005 by main area (Source: Petrobras)
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ethanol industry to death because of two main fa-
vorable processes. The first, and most important, 
was a virtuous technological learning trajectory that 
started with the Proethanol Program (Furtado and 
Scandiffio, 2007). This trajectory produced regular 
productivity gains that allowed the industry to sur-
vive even with decreasing ethanol prices. In reality, 
with the price fall, only the more productive part of 
this industry could survive. The second process was 
that the remaining part of the industry was based on 
flexible distilleries that produced alternatively and 
simultaneously sugar and ethanol. When ethanol 
prices dropped, the industry oriented its produc-
tion to the sugar market, but using ethanol as an 
alternative when the sugar market was unable to 
absorb all the production. During the nineties, 
Brazilian sugar exports improved dramatically 
because of Cuba’s collapse, but also the expansion 
in Asian demand. Thus the result of this evolution 
was a constant expansion of sugar cane production 
(Figure 6).

3. The New Energy Crises

Even though the counter shock period was 
dominated by a low level of oil prices, the Brazilian 
energy industry underwent important transforma-
tions at the supply capacity level. Petrobras devel-
oped the technology to produce in deep waters, 

when the final consumption prices dropped and 
financial conditions of the companies deteriorated. 
Investments in electricity generation and transpor-
tation were drastically reduced at the end of the 
eighties. This precarious situation of the electric-
ity industry didn’t affect the regular expansion of 
the demand that was covered by the increase of 
electricity supply. However that situation could 
not be put off indefinitely. The lack of investment 
resulted in the electricity crisis in 2001, when the 
government was obliged to ration electricity con-
sumption (Figure 5).

The ethanol industry also had to face a very ad-
verse situation. Since 1986, ethanol prices dropped, 
following gasoline (Table 2). Ethanol production 
nearly stopped growing from the middle of the 80s. 
Despite this, the Brazilian Federal Government 
didn’t adopt any measure to stop expansion in etha-
nol demand, which continued to grow very fast. 
In the beginning of the 90’s, ethanol started to dry 
up in the domestic market. Car users that adopted 
pure ethanol cars were caught in a trap. To reduce 
the impact of the crisis, government had to import 
between roughly 700 million and 1.5 billion liters 
of ethanol from the international market during the 
first half of the 90’s. The program lost confidence 
and consumers discarded pure ethanol cars. In the 
middle of the decade, pure ethanol car production 
was almost abandoned by the car industry. 

This adverse situation didn’t condemn the 
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Figure 4 – Brazilian Oil Production. Source: National Energy Balance, 2007
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consumption, and also car consumption. From 1998 
to 2006 the Brazilian final natural gas consumption 
almost tripled from 5 to 14.6 millions Toe (Table 
4). However, different from oil or ethanol, an im-
portant share of the gas is imported, mainly from 
Bolivia. In 2006 imported gas was 44% of national 
consumption. 

It is relevant to mention that several primary and 
secondary energy sources have increased their share 
in final energy demand in the place of oil products. 
Some of them were declining energy sources such 
as wood and charcoal. Part of this evolution can be 
attributed to the rise of oil product prices in the end 
of the 90s, and part to the drop of income of the 
poorest segment of Brazilian society during these 
years of economic crisis. This was especially the case 
of LPG, whose share in the residential consump-
tion between 1998 and 2006 dropped from 31.4% to 
25.8%, while wood increased its share in the same 
period from 31.4% to 37.5%.

Gasoline consumption has also stagnated since 
1998. In this case there was a singular evolution. The 
stabilization of demand was more intense because of 
the price shock. The gasoline price increased 38% 
between 1998 and 2001 in real terms, mostly because 
of the devaluation of the currency, and the real en-
ergy price policy of the Federal Government at the 
time. That increase in the final price has induced 
impoverished middle class consumers to reduce 
their gasoline consumption. Meanwhile, ethanol 
prices have stabilized in real terms meaning that 
pure ethanol became again advantageous for final 
consumers. However, total ethanol demand didn’t 
increase during this period as is shown on Table 4. 
This complex evolution of ethanol demand is pro-

and Brazilian oil production started to rise again in 
the middle of the 90’s. The sugar cane agro-industry 
could maintain its level of growth with the expan-
sion of the sugar market. When the changes in the 
level of oil prices started to occur in the beginning 
of the present decade, Brazil was able to became 
much more self-sufficient in energy supply than it 
had in the 70’s and even in the 80’s. 

The new decade reveals the deep structural 
changes that are occurring in the energy level. 
Since the economic crisis provoked by the Brazilian 
Currency (Real) devaluation in 1998, oil product 
consumption that had been increasing at a very 
quickly during the decade of the 90s leveled off and 
stabilized at 80-85 millions of tons by 2006. This 
was only possible because of an intense process of 
oil substitution. The main factor responsible for 
this was substitution of natural gas for industrial 
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developing and developed countries3. In the past, 
Brazilian dependence on imported fuels was very 
high. This partly explains why the energy con-
sumption in Brazil is lower than in many other 
countries. Since the first oil shock, the Brazilian 
economy has undergone deep structural changes 
which allowed significant reduction in oil imports 
until the middle of the 80s. These changes were 
based on the substitution of oil by other energy 
sources such as ethanol, but also in the reduction 
in energy intensity of the high consumption oil 
products sectors, and principally by the improve-
ment of Brazil’s oil output. Internal oil consump-
tion stabilized while internal production increased 
significantly. 

The gains in terms of internal autonomy were 
partially lost when international oil prices dropped 
after the 1985 counter shock. But it is interest-
ing to note that while oil consumption started to 
increase again, the national production capacity 
increased because of a great internal technological 
effort. National oil production started to regularly 
grow in the middle of the nineties, even with lower 
international prices, drastically reducing Brazilian 
external oil dependence in spite of the dynamism 
of the internal market. 

The internal market of oil products stopped 

3 According to International Energy Agency data, in 2005 per capita energy 
consumption was 1.1 toe/hab in Brazil; 1.78 for the world average, 4.7 for 
OECD countries, 1.3 for China and 3.4 for the former USSR.

voked by multifaceted dynamics of two different 
and competing products: anhydrous and hydrous 
ethanol. 

In the Brazilian case, as was shown in the previ-
ous section, there was a decrease in the pure ethanol 
car fleet since the ethanol crisis in the beginning of 
the 90s. Thus even with more competitive prices, 
there weren’t any more pure ethanol cars avail-
able on the market. The government policy was 
to increase the mix of anhydrous ethanol with 
gasoline. According to the official figures of the 
National Balance, the share of anhydrous ethanol 
in gasoline increased from 22% to 30% in volume 
between 1998 and 2005. Since 2003, the car indus-
try launched the flex fuel car, mitigating the fear of 

car consumers of ethanol scarcity. Very rapidly, flex 
fuel cars became a commercial success, redressing 
the hydrous ethanol demand (Figure 7). In 2006, 
with rising internal ethanol demand and increasing 
exports which reached 3.4 billion liters, the gov-
ernment had to cut back on the ethanol content of 
gasoline to the level of 20%. 

4) Final Remarks

Brazil is a unique developing country with low 
per capita energy consumption in spite of its high 
level of industrialization when compared to other 

UNITY: 10³ toe

IDENTIFICATION 1998 1999 2000 2001 2002 2003 2004 2005 2006

Natural Gas 5.096 5.603 7.115 8.254 9.871 10.880 12.185 13.410 14.646

Coal 2.084 2.525 2.841 2.759 3.016 3.294 3.594 3.519 3.496

Wood 13.296 13.500 13.627 13.699 14.390 15.218 15.752 16.119 16.414

Bagasse 16.684 16.687 13.381 15.676 17.495 19.355 20.273 21.147 24.208

Other Primary Renewables 2.529 2.887 3.000 3.055 3.260 3.880 4.018 4.249 4.636

Coque Gas 1.320 1.155 1.247 1.219 1.178 1.259 1.342 1.328 1.289

Coal Coque 6.538 5.829 6.506 6.327 6.673 6.688 6.817 6.420 6.137

Electricity 26.394 27.144 28.509 26.626 27.642 29.430 30.955 32.267 33.536

Charcoal 3.986 4.401 4.814 4.409 4.609 5.432 6.353 6.248 6.085

Ethylic Alcohol 7.389 7.410 6.457 6.052 6.253 6.253 6.961 7.321 6.982

Othes Secundary 248 215 219 212 199 212 224 197 198

Total Oil Products 82.872 83.127 84.234 83.899 82.807 80.212 82.725 83.683 85.272

Diesel Oil 28.541 29.084 29.505 30.619 31.694 30.885 32.657 32.382 32.816

Fuel Oil 11.997 10.544 9.500 8.469 8.239 7.223 6.513 6.574 6.126

Gasoline 14.834 13.828 13.319 13.051 12.468 13.162 13.607 13.638 14.494

Liquid Petroleum Gas 7.335 7.661 7.844 7.742 7.402 6.996 7.182 7.121 7.199

Naphta 7.202 7.915 8.102 7.907 6.892 7.174 7.169 7.277 7.299

Kerozene 3.227 3.014 3.242 3.380 3.254 2.294 2.440 2.602 2.416

Manufactured Gas 111 94 85 35 26 0 0 0 0

Others Oil Products 5.401 6.883 8.186 8.820 8.371 8.700 8.994 9.589 9.803

Non Energy Oil Products 4.223 4.103 4.450 3.876 4.461 3.778 4.163 4.500 5.119

TOTAL 168.436 170.482 171.949 172.186 177.394 182.114 191.197 195.909 202.898

Table 4 – Final Energy Consumption in Brazil.

Source: National Energy Balance, 2007
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growing in 1998 because of the economic shrink-
age provoked by the devaluation of the national 
currency. This evolution of demand, along with 
dynamism of internal production, allowed Brazil 
to drastically reduce its net imports of crude oil 
and of oil products. When international oil prices 
started to rise in 2003, the Brazilian economy 
drastically reduced its external dependence on this 
energy source. 

The only energy source for which external 
dependence has increased was natural gas. Nearly 
40% of natural gas consumed was imported in 2006. 
This external dependence is based on a bilateral 
long term contract between Brazil and Bolivia is 
very distant from the intrinsically volatile interna-
tional oil market. However, this kind of regional 
energy integration has also demonstrated its own 
limitations. The national interests of Brazil and Bo-
livia about the division of energy rent are not always 
convergent, causing one of the greatest obstacles 
to the increase of the share of natural gas in final 
energy consumption. Brazilian internal supply also 
hasn’t increased as fast as the internal market. 

Biomass is one of the promising areas of the 
Brazilian economy. The country has large portions 
of pasture or degraded land available for agricul-
ture. The main obstacle is technological. However, 
the use of biomass is not always sustainable, as in 
the case of charcoal, which is related to the use of 
natural forests. 
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Figure 7 – Car transportation energy consumption


