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AsSETS

Since the 1980's, concern with potencial climate
changes as result of greenhouse gases (GHG) emissions is
growing. The creation of the International Panel on Climate
Change {IPCC) in 1988 was a response to this concern while
the United Nations Framework Convention on Climate
Change {FCCC) is the first cooperative global attempt to
address this issue. Many countries signed the FCCC
agreement that, among other items, requires OECD countries
to reduce their GHG to the leves of 1990 by the year 2000
and to provide assistance for developing countries to
enhance their ability to minimize GHG emissions as well.

This report highlights the difficulties that Brazil is facing
to achieve the ultimate goal of reducing GHG emissions. Our
aim is to improve the understanding of the economic driving
forces that are pushing GHG emissions up in the Brazilian
energy sector despite government commitment to mitigate
environmental impacts of energy supply and consumption.
Our report reviews the long term trends of Brazilian energy
~upply and demand, and it estimates the related ghg
emissions. The main driving forces of the energy sector
(population growth and urbanization; industrialization and
economic groth; energy policy; instiyutional arrangements
and pricing) and the options for mitigating CO, emissions are

analysed.



1 - INTRODUCTION

Since the 1980‘s, concern with potential climate
changes as result of greenhouse gases (GHG) emissions is
growing. The creation of the International Panel on Climate
Change ({IPCC} in 1988 was a response to this concern while
the United Nations Framework Convention on Climate
Change (FCCC) is the first cooperative global attempt to
address this issue'. Many countries signed the FCCC
agreement that, among other items, requires OECD countries
to reduce their GHG to the levels of 1980 by the year 2000
and to provide assistance for developing countries to
enhance their ability to minimize GHG emissions as well.

This report intends to highlight the difficulties that
Brazil is facing to achieve the ultimate goal of reducing GHG
emissions?. It is assumed that response to this issue will
remain largely determined by energy policies and that GHG
emissions are not the main foundation for energy policy. Our
aim is to improve the understanding of the economic driving
forces that are pushing GHG emissions up in the Brazilian
energy sector despite government commitment to mitigate
environmental impacts of energy supply and consumption.

The next section of our report reviews the long term
trends of Brazilian energy supply and demand, and it
estimates the related GHG emissions. Section three studies
the main driving forces of the energy sector: population
growth and urbanization; industrialization and economic
growth; energy policy; institutional arrangements and pricing.
Section four review the options for mitigating CO, emissions,
pointing out opportunities and identifying economic hurdies.
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2 - ENErGY DEMAND AND CARBON EMISSIONS IN BraziL

Before 1950, energy consumption in Brazil was mainly
supplied with traditional energy sources (firewood} but it
changed substantially ever since then. Industrialization,
population growth, and urbanization were the driving forces
of this change. Import substitution industrialization policies
(Tavares, 1979) stimulated the widespread of energy-
intensive consumer goods {cars, electric appliances etc), and
this was accompanied by a rapid growth of population and
an intensive urbanization process. Indeed, the Brazilian
population increased from 51,9 millions in-habitants in 1950
to 95,8 millions in 1970s, while the share of urban
population augmented from 36.2% to 55.9%, in the same
period. This rapid process of industrialization, population
growth and urbanization induced a very substantial increase
in energy consumption, specially oil products and electricity
{table 1).

Table 1
Total Primary Energy Demand
{Millions of Toe)

1956 * 1970 1980 1990

Oil Products | 9.70 37%(25.06 34% | 54.31 30% | 69.95 37%
Electricity 0.80 3%|11.54 15% | 37.38 27% 59.94 33%
Natural Gas - -1 .16 0.2% 1.07 0.7% 4.10 2.2%
Sugar cane

products 1.87 7% 3.53 4,8% 9.08 6.3% | 17.93 10%
Coal 170 6%| 233 3%| 520 4%| 940 59
Traditional 12.43 47%[32.00 43%| 31.60 23% | 30.30 17%
Total Demand [ 26.50 100% | 74.62 100% |138.64 100% 183.05 100%

Sources: MME {1994} and Boa Nova {1985}

.In the post war period, the main objective of the
Brazilian energy policy was to Promote domestic supply of

-
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energy to induce industrialization {de Oliveira, 1977). Several
state-owned electric power utilities were incorporated to
develop hydropower resources in different regions of the
country, and a national oil company (Petrobras) was created
to exploit domestic oil resources and develop oil refining as
well, Efforts were made to promote domestic production of
coal but the poor quality of domestic coal restrained the role

of its supply.

At the beginning of the 1970’s, hydropower was the
main primary energy source used to generate electricity while
imported oil was the chief source of fuels supply?. Imported
coal was used almost exclusively in the steel industry that
was a large user of charcoal as well. Firewood was
extensively used in rural areas for cooking.

The oil crisis induced a major change in the Brazilian
energy policy. Oil was the only large Brazilian import. The ail
price escalation produced a very substantial deficit in the
trade balance that became a major macroeconomic barrier to
economic growth. The reduction of energy dependence was

then an energy policy priority.

Programs with the intent of substituting imported oil
for domestic energy sources were launched. Petrobréas
started to develop off-shore oil fields to increase domestic
production and eventually natural gas as well. Electricity use,
including thermal uses® was intensively promoted and
domestic coal was subsidized. The use of biomass was
stimulated: the alcohol program was launched and charcoal
was subsidized. Cooperation with Germany to develop a
domestic nuclear power industry began as well. At the end
of the 1970’s, an energy conservation program was initiated
but its main objective was in fact the substitution of

imported oil (Aradjo & ali, 1993).

Between 1970 and 1990, industrialization, urbanization
and population growth remained the main determinants of
energy consumption. From the supply side, the impact of the

9
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new energy policy was immense however {table 1}. The use
of modern fuels spread to rural areas, reducing the role of
traditional fuels in the Brazilian energy balance. Domestic
production of oil increased substantially, rapidly reducing the
Brazilian dependence of oil imports. Natural gas and alcohol
started to permeate the energy balance while the share of
electricity in the total energy consumption increased rapidly.
It is interesting to remark that despite the rapid decrease of
firewood use, the share of renewable energy sources
remained considerably high in the Brazilian economy (60%)
as compared to international average (about 23 percent -
CEPEL, 1994).

More recently, the Brazilian energy policy started to
change again. Several factors are reducing the scope for
renewables in the Brazilian energy balance. First, oil price is
expected to remain relatively low, reducing the
competitiveness of alternative energy sources. Second, large
oil resources were discovered off-shore, suggesting that
domestic production can supply liquid fuels demand. Third,
natural gas production is growing while imports from Bolivia
and Argentina are currently under negotiations. Moreover,
recent trends indicate that the alcohol share in total energy
consumption is diminishing and that the hydropower share is
likely to reduce in the near future as well.

Indeed, to substitute imported oil is no longer the core
of the Brazilian energy policy. At the beginning of the
1990°s, a comprehensive review of economic policy induced
the. I?razilian government to abandon import substitution
Policies. Ever since, the Brazilian economy is being
Progressively opened to foreign trade and investments.

This new economic policy is completely reshaping the

'0“_9 standing institutional arrangements of the energy sector.
Chlef‘ amongst these chan i

educing the role o
energy scene. It is to

1o -

f state-owned companies in the
O soon to assess the ful| impact of

—

———
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privatization on the energy balance but there are reliable
signs that discount rates will be substantially higher. This is
expected to reduce the economic attractiveness of long lead
time projects such as renewable energy sources.

In 1993, energy consumption in Brazil summed up to
182.7 MToe (table 2), of which 33 percent was fossil fuel,
36 percent hydropower® and 22 percent biomass. The two
main components of biomass are firewood and sugar-cane
products. Manufacturing and transportation are the largest
consumers of final energy sources. Liquid fuels are mainly
used in transportation while solid fuels and gases are mostly
used in manufacturing. Manufacturing uses a diversified mix
of energy sources, while transportation is a user of liquid
fuels {oil products and alcohol). Traditional fuels are chiefly
used in the residential sector; nevertheless, there is a very
substantial use of traditional fuels (mainly charcoal, in the
steel industry} in manufacturing as well.

Table 2

Energy Balance Brazil - 1993
{millions of toe)

o solid | eiectri- | Gases | Traditional | sugar cane{ Fotal Energy

products | fuels -gity products | Reguirement
Production 35.46 |1.78 |68.08 | 7.12 | 28.24 | 18.97 | 156.65
net imports 30.40 | 8.85 | 8.00 o 0| 079 48.04
total final
consumption 60.15 | 7.12 |69.86 | 5.04 | 21.66 | 18.84 | 182.87
* energy sector 3.45 0| 2.30 | 1.32 1] 0 7.07
* residential 5.39 0 |15.58 | 0.12 8.38 0 29.47
* gervices 0.81 0|13.92 | 0.06 0.16 0 14.95
* transportation | 28.77 0| 0.34 0 0 8.06 35.17
* primary 3.7% 0| 2.33 0 1.85 0 7.93
* manufacturing
sector__ 17.98 |7.12 [35.39 | 3.54 | 11.25 6.03 81.31
Source: MME {1994)
Notes:-The difference between “production plus pet imports” and “total final
consumption” is due to the losses in transformation and distribution.
- total energy requirement comprises primary and secondary energy
- primary sector comprises agriculture, and cattle raising

- Qil Products comprises, gasoline, kerosene, diesel oil , naphta, 1.PG and fuel oil
- traditional comprises firewood, and others

11
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2.1 - Carbon Emissions: Recent Trends

There are several studies assessing carbon emissions
of the Brazilian energy sector. These studies use the national
energy balance data and specific carbon emission technical
coefficients to estimate emissions. In the case of fossil fuels,
generally the same coefficients adopted by OECD countries
are used while in the case of renewable energy sources

(hydropower, sugar-cane and planted forests) it is assumed
that there are no emissions.

Tables 3 and 4 present estimates of carbon emissions
of the Brazilian energy sector in 1970 and 1990. As
expected, as far as green house gases are concerned,
transportation and manufacturing are the most
environmentally aggressive sectors of the Brazilian economy.
Although manufacturing consumes twice as much energy as
compared to transportation, their carbon emissions are very
similar. This situation is due to the high share of renewable
energy sources used in industry (nearly 55%): energy

consumption in transportation is highly concentrated on oil
products (82,8%).

Table 3
Carbon Emissions by Source of Energy and by Consuming Sector - 1970
Millions of tons of Carbon (MT - C)

 Sector 0il NaluramWrm]aT_ﬁﬁ? Firewood | Sector| %
———— S L. N . | subtotal total | Sector
Transformation* 060 | 0 [062] 0 | 122 | 065 | 187 48
Energy”* 0.99 | 0.10 0 0 | 1.09 0 | 109| 28
Residential 1.53 | 0.07 0| 053 | 2.13 443 | 657 | 16,7
Gommercial and Public | 0.23 0 0] 004 | 027 | 024 | 051] 13
Agriculture and

o I 155
calle raising 0% | 0| 0f 002|038 | 570 | 608 ;
[ransport (41 0 |002f 0 [1143 | 005 |11.48 338
e 012 |143] 133 | 789 | 383|112} 2

Industrial .00 100

Total |20
Source: SANTOS (1993)

issi »sult of energy
Note:* Emissions as a res

020 |27 | 192 [202 | 1491 138331

ineri arcoal
transformation (ex. refineries, ch

production}.
** Emissions as

Il iz

ion i industries.
y result of energy consumption in energy ind
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The energy sources that most contribute to carbon
emissions are, respectively, oil and firewood {(from native
forests). However, the emissions trend by source of energy
shows that the rate of growth of oil product and firewood
emissions is much lower than emissions from others sources.
In fact, firewood emissions decreased 20% between 1970
and 1990. Natural gas is the energy source that had the
largest increase in emissions (833%]) in that period, as result
of a substantial increase in its consumption. However, natu-
ral gas has actually contributed toward a lower overall rate
of growth of CO, emissions since it substitutes oil products
that have a much higher rate of CO, emission.

Table 4
Carbon Emissions by Source of Energy and by Consuming Sector - 1990
MT-C)
Sector 0if | Natural | Coal | Charcoal| Sector [Firewood | Sector] %
products| Gas subtotal total | Sector
Transformation 0.05 0 |1.56 - | 1.61 250 411 56
Energy 297 | 0.8 0 0 k¥ 0 378 | 51
Residential 458 | 0.10 0 0.77 545 1.85 7.30 10
Commercial and Public 0.53 0 0 0 0.60 0.13 0.74 1
Agriculture and catie raising  2.86 0 0 0 2.87 2,62 539 74
Transport 241 0 0 2414 0 2414 | 329
Industrizl 7.21 1.81 |7.02] 675 |22.81 5.M 27.83 38
Total 4235 | 270 |859| 761 |61.27 |12,02 73.30 | 100

Source: SANTOS (1993)

Firewood emissions data have to be used carefully.
First, data concerning firewood consumption are not reliable
since they consist of rough estimates with no empirical data
collection to support these estimates. Second, firewood
emissions were estimated assuming that 80% of firewood
used in the residential sector (for cooking) come from
selective collecting and 20% of firewood used in industry
come from planted forests, both with null net emissions.
Once again, there is no empirical support for these estimates.
Moreover, the fact that firewood consumption devreased
does not necessarily mean that the burning of firewood was

13
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reduced. Indeed, slash-and-burn technique is still largely used
by rural migrants (mainly in the Amazon Region). Therefore,
although firewood consumption for cooking reduced, large
amounts of firewood are still burning in rural areas.

Table 5 shows a remarkable increase of CO, emissions
between 1970 and 1980. During this period, the Brazilian
economy had a very vigorous GDP growth (8.6% yearly),
inducing a substantial increase in energy consumption,
especially in transportation and industry. However, carbon
emissions increased at a lower rate than the energy
consumption. In the 1980's, the growth of energy
consumption was much smaller, partially due to poor
economic performance {(GDP was only 1.56% a year in that
period) but once again, the growth of emissions was far
below the growth in energy consumption. This data confirms

the widespread view among Brazilian policy-makers that the
Brazilian economy is becoming more environmentally friendly.

Table 5

Trends of Primary Energy Demand and CO, Emissions in Brazil
1 7—._-_——'_—.- . .

Year GDP growth Energy growth Emlssnonsﬂ‘ growth

US$Billion % MToe % Mt-C 1 a B
To70 | 840 | - 74.5 ) 39.3 }
1980 193.0 129.8 139.3 86.9 66.7 69.7
1990 223.1 156 181.2 __1(2_1‘ 72._31__ 9.9
;ource: MME (1994) and Santos {(1993).
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future of renewables (alcohol and hydropower} in the energy
balance. Therefore, future trends have to be analyzed '
carefully since it seems they are likely to be quite different

from the recent past ones.

2.2 Future Trends of Energy Use and Emissions

The rate of population growth decreased remarkably
from 3% a year in the 1960’s to approximately 1.3% today
(IBGE, 1994). This dramatic shift is the result of profound
social and cultural changes induced by industrialization and
urbanization. It is expected that the Brazilian population will
stabilize at 285 million inhabitants by 2050 {World Bank,

1994).

There was a very substantial slow-down in the process
of urbanization as well. Currently, 78% of the Brazilian
population is already living in urban areas as compared to
44% in the 1970's. It is expected that the share of the
population living in urban areas will stabilize around 85%.

After the oil crisis, the import substitution
industrialization policy was oriented to domestic production
of energy intensive materials (such as aluminum, steel, paper
and pulp, petrochemicals}, inducing a rapid increase in the
energy intensiveness of the Brazilian GDP. However, it is
widely accepted among Brazilian policy-makers that the
Brazilian industrial sector is mature and there is no need to
induce substantial changes in the structure of the industrial
sector in the future. Therefore, itis expected that the energy

intensity of the GDP will stabilize.

Despite these auspicious trends, energy consumption is
estimated to keep growing still at relatively high rates.
Indeed, a very large share of the Brazilian population has not
yet access to the benefits of industrialization. The spread of
energy intensive household appliances is still very limited;

U 15
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moreover, the infrastructure needed to support economic
development is not fully in place yet. It is expected that
these appliances will be largely diffused as income increases.
Therefore, energy consumption shall grow substantially and,
consequently, carbon emissions will inevitably increase in
the near future. However, the pattern of increase of GHG
emissions depends on the energy mix that will be chosen to
supply energy demand.

The 2015 Plan (Eletrobras, 1994) estimates that
electricity consumption will increase at relatively high rates
in the next 20 years. GDP is expected to grow at 5% a year
and the rate of yearly increase of electricity consumption is
expected to remain between 4.0% and 5.6%. Roughly 22
GW of new generating capacity are needed to match
electricity demand to the year 2015. There are 80 GW of
hydropotential to be explored as yet but 69% of the
remaining hydropotential is located in Amazonia where
environmental costs are large indeed. Although the 2015
plan forecasts a gradual increase of thermal power
generation®, Eletrobras plans to supply most of the increase
in electricity demand from hydropower projects.

For the oil sector, Petrobras estimated oil products
future consumption according to different economic growth
scenarios. The elasticity of the oil products consumption to
GDP was estimated between 0,81 and 0,86 in the period
1994-2005. In the optimistic scenario {annual GDP growth
of 6%} oil products consumption would increase 4,9%
annually to 2 millions barrels/day in 2005. |n the pessim'istic

scenario (3% GDP growth), ol products d
T I em d
1,75 millions barrels/day in 2005, and would reach
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efficiency, reduces the share of biomass in the energy mix
and assumes that electricity will remain essentially generated
from hydropower until the complete exploitation of the large
Brazilian hydropotential. This is a conservative assumption
since the privatization of electricity supply industry (ESH) is
likely to reduce the role of hydropower in Brazilian electricity
supply. This scenario progressively reduces the production of
alcohol cars and the share of anhydrous alcohol mixed with
gasoline is reduced from 22% to 10%’ as well. Moreover,
the share of steel production made using charcoal is reduced
from 20% to 10% and the share of firewood used from
harvested forest is increased from 20% to 30%.

Table 6
Energy Demand and Carbon Emissions in Brazil
Business as Usual Scenario - (2025}4

energy demand emissions

Millions Toe % MT-C
Hydro-energy 166.2 27.7 -
Nuclear 0.7 0.1 -
Coal 109.6 19.4 138.5
Qil products 227.5 40.4 260.2
Natural gas 16.8 3.0 11.2
Firewood 29.7 5.2 241
Sugarcane 22.4 3.9 -
Total 563.0 100.0 434.1

Source:; Santos (1923}

Table 6 shows a substantial increase in energy
consumption and emissions as compared to 1990 (almost 6
times higher). In the business as usual scenario, oil products
and coal will be major contributors 10 Brazilian energy sector
emissions. Coal emissions will increase very rapidly (8.3%
yearly) as a result of coal substitution for charcoal in the

17
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steel industry, and the use of coal for electricity generation
as well. The share of thermal electricity generation capacity
is estimated to increase from 14%, today, to approximately
35%, in 2025. Coal fueled power plants are estimated to
contribute to 60% of thermal electricity generation. Although
these estimates are probably too pessimistic®, they offer a
reasonable overview of the likely trend if no policies are
introduced to curb down CO, emissions.

S - Parterns OF ENERGY DEMAND IN BrAZIL: MAIN
DETERMINANTS

Brazilian economic development was characterized by a
striking industrialization process between World War || and
1980. In this period, import-substitution was the strategy
adopted to push economic growth. In order to induce
domestic production of imported industrial goods, very
substantial tariff and non-tariff barriers were introduced to
protect domestic producers from foreign competition, and
financial and fiscal incentives were provided to induce
domestic investments in industry as well,

Macroeconomic policy focused attention on the foreign
exchange constraint. Issues such as budget equilibrium,
inflationary pressures, savings, relative prices distortions,

were all undervalued by government policies. The majn
macroeconomic concern was the trade balance.

Presently, Brazil has a solid and diversified industrial
structure, indicating that the main aim of the import
substitution strategy was achieved. However, this strategy
generated economic and social distortions:

First, the lack of adequate government activities
financing created a huge fiscal deficit. Politicai difficulty to
enforce higher taxes led governments to induce inflation as

16
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a mechanism to finance government policies. As a result,
Brazilian industrialization was followed by a remarkable

inflationary process®;

Second, agriculture was severely penalized by import
substitution policies. Financial resources were transferred
from rural producers to industry through both direct taxation
and price control of rural products. This policy induced
uncoordinated migration of the rural population to large cities
leading to extreme pressure on public services;

Third, the Brazilian industrialization process was
accompanied by a large concentration of wealth. The upper
social groups increased their income at greater speed than
the large majority of the population. Today, Brazil figures
among the worst income distribution situation in the world

(World Bank, 1994).

3.1 - Industrialization and Energy Consumption

In the 1950s, the Brazilian government started an
aggressive industrialization plan (Lessa, 1981). Huge
investments in infra-structure (electricity, oil and steel) were
made by state-owned companies while private capital, both
domestic and foreign, invested in down-stream industries,
specially the metal-mechanical complex. Many multinational
companies installed production plants pushing industrial
output to increase rapidly despite a period of political turmoil.

When the oil crisis started, the military government
decided to move forward the industrialization process. [t
launched a very ambitious import substitution plan aiming to
develop domestic production of capital goods, materials and
energy {Castro & Souza, 1985). Huge investments, financed
with petrodollars, were made by state-owned companies in
energy, materials, transport, and telecommunication. To
reduce energy imports, three programs were launched:

19
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alcohol to substitute for gasoline {(de Oliveira, 1991), nuclear
to generate electricity {to avoid future imports of fuels), and
domestic oil production {Aradjo & Ghirardi, 1987)'°. Private
investors received large fiscal and financial incentives to
increase domestic supply, and eventually increase exports,

of iron, steel, pulp, paper, cement, petrochemicals, aluminum
and fertilizers.

Although the plan intended to leapfrog the Brazilian
economy to a modern industrial society, its outcome was the
1980‘s lost decade. Indeed, after a first blow of
industrialization induced by easy access to petrodollars, the
situation drastically changed soon after the Mexican default.
Capital inflow to Latin America was reversed, forcing the
Brazilian government to a complete review of its
industrialization policy. Unable to introduce macroeconomic
policies to cope with the new financial situation, successive
Brazilian governments induced a chronically high inflationary
process that imposed very substantial hurdles to new
investments. Industry responded to this context, driving their
strategy to exports and higher productivity™.

The Brazilian industrialization process was accompanied
by a substantial increase of energy intensity (table 7).
Qetween 1965 and 1991, the Brazilian economy increased
Its energy consumption per unit of GDP from 0.29 to 0.51
Kg of oil equivalent. The electricity intensity increased more
rapidly yet: from 0.28 t0 0.77 Kwh/US$. The pace of growth
of thgse.intensities was fierce during the period of import
substitution but diminished substantially soon after the oil

crisis. _A.\t the end of the 1980’s, the new context of oil
availability at low price pushed up the

Brazilian economy once again, indica

ting that oil prices do
matter as far as energy efficiency is P

concerned.

20 ——



SCUSSA0

.

Série Textos para D

(E661 ‘e @ OInEIY :92JN0G ‘GBEL $5N IUBISUOD (810N}

16°0 60°2 sS¥'0 Qo't EPO L'z LE'D 25’y 6Z°0 {ssn/eoby) ggo/ibisug
LL'o L0'e ¥9°0 oL'¥ 6¢°0 zT0'9 ve0 £E'E 870 {sSn/yMm}
da9/Anomasa
E'EL 68°¢- 9°6!l 09°z! 9L £€6'01L [ [A 6°Z {ruoejj o)
vr&ezc Sv'v 9°ELl gL L oLt g8Z'L 8'ZS 6L'0L £ {(um 1} Anonaell
-3 ] 8E'9 Z'8 9e've (A4 06'8¢t £°0 9’9 0 (EWW) 10Uody
6'vZ 00y L6l [ AR gLt L9'et 0's 9Ll LA 4 {cww) 19sa1g
9°6 sL’o Z'6 ar'otL- 6'L1L 50°S £El 61°21 £'% (cww) o qang
£'01 LGV fAN A L6'8- s'el 08’0 6CL 18'6 1’9 (gw ) aunosed
uondwnsuo) Absaugz (g
Z2°E6T or'1 L'69¢2 06'¢ Z°LTe oL'9 t'eslt LS L 6°S8 {suounq $5n)
409
%B86°GS a1 %BLSS 1672 %9L'6S s8tv'g %99°08| TL'L %8L'TS Asee )
%LEEE 6870 %Ly tE 68°¢C %BEVY PE 8S°S %EPOE| EV'E %96°LE Ansnpu|
%101l £6'C %6L'6 88'¢t %Lt8°6 0g'¢t %TETL QLY %98°G1 ainnauby
Alanoy Mwouod3j (y
yimosb yymosb yimoib yimorb
abesane abeiane abeiaae afesane
L1661t Apesi 5861 Apead 6L61 Ajseak £Lel Apead $961

166L-§961 - vondwnsuo) AGiaug PUB Yyimolg wouoay

L s1qel

—

QN




Instituto de Economia . UFRJ

These trends were the result of both increase of energy
consumption in transportation and the growing share of
energy intensive industries {e.g., aluminum, iron/steel,
cement, pulp/paper} in industrial output {de Oliveira & ali,
1995). Indeed, the industrial share of total energy
consumption jumped from 27.0% to 44.4%, between 1970
and 1993'2, despite a very substantial effort made by the
Brazilian industry to improve its energy efficiency (table 8).

Table 8
Industrial Energy Consumption and Intensity

Energy Consumption - MToe intensity - PJ//US

billions of 1990
1970 | 1980 | 1990 | 1993 1980 1990
pulp/paper 1.19 | 3.87 5.13 6.41 29.465 | 28.221
chemicals 1.67 | 2.07 2.48 2.51 7.653 6.134
cement 1.48 | 3.28 2.82 2.56 51.281 | 51.653
iron/steel 3.60 |10.34 | 17.62 | 15.86 11.721 9.868

non-ferrous

metal 1.06 | 3.97 8.52 9.49 30.630 | 27.744
food 598 | 9.28 | 10.32 | 11.80 86.684 | 80.032
textile 117 | 2.07 2.48 2.51 111.430 |125.635
others 5.03 |16.17 | 16.36 | 20.35 12.981 | 12.197
Total 21.18 |50.85 | 65.72 | 71.50 22.179 | 22.036

Source: MME (1994)
Note: PJ = Peta Joule

At the end of the 1980's, it became clear for Brazilian
policy-makers that import substitution policies were no longer
able to induce economic development. Profound economic
reforms started being introduced to adjust the Brazilian
economy to the new international context. The long
established protection for domestic producers started being
progressively removed and the privatization of state-owned
companies was initiated as well. A new economic
stabilization plan'® was launched with good results so far:
GDP growth was 4.2%, in 1993, 5.0%, in 1994, and is
expected to be around 5.0%, in 1995 while inflation remains
at a relatively iow level {roughly 1.5% a month).

22




Série Textos para Discussdo

It is important to remark that this growth, although
strongly influenced by industry, is no longer driven by it.
Nevertheless, a recent study of the Brazilian industrial sector
(Coutinho & Ferraz, 1994) concluded that several agro-
industries (coffee, soy-bean oil, orange juice) and material-
industries {petrochemical, oil, aluminum, iron & steel, paper
& pulp) have strong competitive advantages 1o sell into
foreign markets. It is most likely that these industries, that
are energy-intensive, will play a substantial role in the future
economic growth of the country. Therefore, they should put

pressure on energy consumption.

The Brazilian industry made a very substantial effort of
technological up-date, in the last 10 years, in order to
increase productivity'. This modernization is most often
producing a substantial improvement of their energy
efficiency as well. Hence, it seems likely that the energy
intensity of the Brazilian industrial sector will remain

relatively stable in the near future.

enting the energy-intensity of
the Brazilian economy should come from transportation and
households. Indeed, there is a large share of the Brazilian
population that has not had access to the benefits of
industrialization as yet. Most of the energy intensive home-
appliances are far from saturation and the number of cars
per inhabitant is still very low'. As far as transportation is
concerned, it is worth noticing that the Brazilian
transportation system is very inefficient. Indeed, about 60
percent of freight is carried out by trucks and urban mass
transportation is made mainly on buses as well. A shift from
roads to railroads and waterways is necessary to reduce the
energy intensity of transportation. However, this shift is very
costly and unlikely to happen if no drastic changes are

introduced in transportation policies.

The pressure for augm
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3512 - Population Growth and Urbanization

Between 1950 and 1994, the Brazilian population
increased from 52 million to 155 million inhabitants pushing
energy consumption to increase rapidly. It is true that the
rate of population growth is falling but it remains relatively
high as yet. This trend is a major driving force of energy
consumption as yet.

In the same period, the share of urban population
increased from 36.2% to 78.0%. The migration from rural to
urban areas was accompanied by a very substantial change
in the pattern of energy consumption. In urban areas,
electricity and LPG are available while firewood is difficult to
find. Unsurprisingly, the share of traditional energy sources
used among householders has rapidly decreased (Figure 1).
The spread of electrical appliances induced a rapid increase
of electricity consumption while LPG was substituted for
firewood'®. It is important to remark that despite an increase
of useful energy consumption for cooking the final energy
consumption was reduced since this substitution of LPG for

firewood produced a substantial improvement in energy
efficiency'”.

Figure 1
Households Energy Demand Trend
100
i

|l LPG
| ‘ [_] Electricity
|

B Firewood
Other Sources |
!

%
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2 8 8 8 2 2 & 2 3
= 2 2 & o a &g & =

Source: MME (1994)
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. Total energy consumption in the residential sector
increased at a slow pace in the 1970’'s and 1980’s {from
23.5 MToe in 1970 to 29.5 MToe in 1993) mainly as result
of the substitution of firewood for LPG. Indeed, consumption
of commercial energy sources increased enormously in the
same period, from 4.7 MToe to 21.7 MToe (MME, 1994).
However, the substitution of LPG for firewood is completed
in urban areas and LPG is largely used in rural areas as well,
Moreover, it is expected that the process of urbanization will
slow down in the near future. Therefore, we can expect that
households energy demand will be pushed by the spread of
home appliances and cars among Brazilian families.

As pointed out earlier, Brazilian economic development
was characterized by an uneven income distribution. A very
large share of Brazilian families have no access to proper
housing, health care and education as yet'®. Government
plans are to reduce the large disparity of income among
families, spreading the benefits of economic development to
these families. This process will most certainly increase
home appliances ownership among Brazilian families.
Although this ownership augmented rapidly in recent years
{table 9), it still remains very low for most appliances. It is
interesting to remark that despite the economic crisis, the
share of families having a car increased from 15% to 26%
in the 1980’s, indicating that any improvement in income
among lower income families is likely to increase car

ownership very rapidly.
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Table 9
Ownership of Appliances in Brazil (% of households)

1974/75 1988
Cars 15 26
Electric showers n.a. 64
Air conditioners n.a. 6
Electric irons 66 89
Microwave ovens n.a. 3
Freezers n.a. 9
Refrigerators 36 71
Washing machines . 22
TV sets 39 84

Source: Saboia (1983) and IBC (1992)

Figure 2 is an estimate of energy consumption by
income level among Brazilian families. This estimate was
made using appliances and car ownership’s, and specific
energy consumption for each appliance. Families with
monthly income between US$ 65 and US$ 650, have no
substantial difference in the quantity of energy consumeld.
However, there is a very substantial difference in the qgahty;
f the e;lergy these families consume. The energy mix T
[Oower income levels is dominat.ed by. trad|t|or|1:\lje;‘;ieiz
(firewood) while the mix of higher income

; i ilies with
commanded by modern fuels (mainly gasolinel. Faml_lrlltienswe
monthly income level higher

than US$ 650 are very | ul:

. . s a
energy users, specially gasoline. These figures suggest th
income distribution policies will have

a very large impact on
the mix of future energy demand, specially fuels for family
transportation.
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Figure 2

Average Residential Direct Energy Demand by [ncome Segment

|

B Ful

[ Gas

l I Firewood
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i

Minimum wages

Note: the minimum wage in 1988 was, approximately, USS 65,00
Source: Chn elaboration

3.2 - Energy Policy

Between World War Il and 1980's, the main objective
of the Brazilian energy policy was 1O develop the supply
infrastructure in order to foster energy consumption. State-
owned companies were created to develop the domestic
market for fuels and electricity:

Petrobras had the legal monopoly to explore, to
produce, to refine and to transport oil (and natural gas);
distribution is a competitive market where several
companies, including Petrobras, are looking for consumers.

- 37

e




Instituto de Econowmia . UFRJ

Electricity is supplied by a mix of state-owned
companies; generation and transportation are controlled
mainly by federal companies while distribution is done by
provincial companies'®; Eletrobrds is the holding company
that governs the Brazilian electricity supply industry (ESI)

Poor quality of domestic coal limited the development
of both private and state-owned companies?.

3.2.1 Supply Side

The monopoly of Petrobrds drastically reduced market,
political, and geological risks, offering an excellent context
for the rapid development of the oil market. Within 40 years,
Petrobras developed the Brazilian oil industry very
successfully (Petrobrds, 1994). Domestic oil consumption
increased to 1.3 million b/d in 1993, representing 2.5% of
the world oil market. There are 13 refineries in the country
that have capacity to process 1.5 million b/d. Oil production
increased from 27,700 barrels/day in 1957 to 700,000
barrels/day presently. Large oil fields were found off-shore in
the 1980’s, increasing oil proved reserves to 3.8 bhillion
barrels. Oil imports should be progressively reduced since
domestic oil production is expected to reach 1.4 million b/d
in 5 to 6 years.

‘ The Brazilian ES! was initiated by private foreign
Investors. However, the lack of private investments led the
industry to provide a very poor quality of service after WW
Il. This circumstance led both state and federal governments
20932;"3'0‘) the ‘e'ec"fiCitY. supply infrastructure (Melo & ali,
the Eél D{:ﬁfg;?vely eroding the role of private companies in
t0 coordinate . adholdmg company {Eletrobrés) was created
operation of thanE to centralize financing, planning and
Companies, in te" o U"de’. the leadership of state-owned
GW in 19;5 stalled generating capacity increased from 1.9

0 to 52.1 GW in 1993. Over 150 000 Km of
28 . _ .
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tré.lnsmission lines were built to interconnect many town
grids; today, there are two large interconnected grids, only
the .ﬂfmazonia region remaining isolated. In 1993, 90% of
Brazilian householders had electricity supply, the remaining
non-connected families are living in rural areas, distant from
the main urban areas.

o The alcohol program was launched soon after the oil
crisis started, taking advantage of the large Brazilian
experience with sugar cane production (Copersucar, 1989).
Its initial aim was to add anhydrous alcohol to gasoline (up
to 22%) but the critical situation taced by the Brazilian
economy at the end of 1970's led the government 10
DrOpqse the production of alcohol cars to substitute for
gasoline cars {Oliveira, 1991). Large subsidies were given to
‘alcohol producers, car manufacturers and alcohol car owners
in order to rapidly spread the use of hydrous alcohol instead
of gasoline cars. In 1994, roughly & million alcohol cars were
traveling on Brazilian roads, consuming 13.5 millions m? of
alcohol (6.7 millions toe).

oil price, in 1986, the alcohol
r the large subsidies that are
etitive with gasoline. {ndeed,
s launched assuming that oil
h levels (over US$ 30/bbll.

Since the collapse of the
program is being criticized fo
needed to keep alcohol comp
the hydrous alcohol program wa
price would remain at very hig
Progressively, the subsidies for alcohol producers, car
manL.nfacturers and alcohol car users are being removed,
des!:nte the strong support given to the alcohol program by
environmentalists. Unsurprisingly, the share of alcohol cars
SOl'd reduced from 95% in 1985 to less than 3% nowadays.
This trend suggests that, in a business as usual scenario, the
alcohol car fleet will be progressively reduced and, in the
near future alcohol, will be only used mixed with gasoline.

Brazilian nuclear power
(PWRIWestinghouse). in
peration program with

The construction of the first
plant (Angra I} was initiated in 1968
1975, Brazil signed a nuclear co0
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Germany that intended to develop the nuclear fuel cycle in
Brazil and to built 8 nuclear power reactors (PWR/KWU) until
the year 2000. Both objectives are far from being achieved:
one of the two power plants initiated (Angra Il) is still under
construction while the other (Angra Ill} and all projects to
develop the fuel cycle were abandoned. Angra | is operating
but its performance is ridiculously poor so far. It seems
reasonable to assume that no additional nuclear power plants
will be constructed in the foreseeable future.

The use of natural gas is still very limited {Petrobras,
1994), despite the relatively large Brazilian reserves (137.4
billion m3) and large opportunities for imports (Bolivia and
Argentina, mainly). Indeed, less than 3% of the Brazilian
energy consumption is currently supplied with natural gas
{4.9 billion m3). The government policy is to rapidly increase
the share of natural gas in the Brazilian energy balance but
the network of pipelines that would bring natural gas from
producing areas to consumers is underdeveloped still.
Lacking financial resources, Petrobras is unable to develop a
pipeline network that would link the main industrial urban

areas of Brazil to both domestic and international supply of
natural gas.

In order to attract private investors to the gas industry
and to accelerate the construction of pipelines, the legal
monopoly power of Petrobras on natural gas transportation
was recently removed. The construction of a 16 million m?
natural gas pipeline by private investors between Santa Cruz
de la Sierra and S#o Paulo (going to Porto Alegre, in the
extreme South of Brazil) was agreed with the Bolivian
governrpentz‘. This pipeline will link the major industrial areas
of Brazil, creating the needed infrastructure to develop the
natural gas market?, |t s expected that natural gas will be

substituted by fuel oil in industry, so that unincrease the
future use of coal in electricity generation.
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3.3.2. Demand Side Management

efficil:: flrfst program .aiming to improve the energy
|aunchedyt0hthe quzultan economy (CONSERVE) was
was to st‘a tl e beginning fJf the 1980’s. Its main guideline
in industrIrnu ate .the diffusion of energy-efficient technology
but it hay' lSpecaaIl\( among small and medium size firms,
COnServat? argely impacted large firms first. To induce
COanissic:on' firms were stlmula_ted to create Internal
moniter o for Energy Conservation (CICEs) that should
measuresef"ergy consumption; design and implement
studies: s zr energy conservation; develop and promote
CICEs l;adnt 'exchan.ge technical 'mformation. Moreover,
performa o inform industry associations about the energy
inforrnednce of their firm and industry associations then
0 be 4 gdovernment of the: aggregatt_a results. These were
makin sed for energy efficiency monitoring and for policy-
g as well.

ment of CONSERVE was
hows that it has been

but relatively poor
t is concerned

rnaCIeAlthough no.systematic assess
Specié|]an evaluatlor! of its results s
as fo y successful in supstituting fuel oil
(Araa'oas& to energy efficiency improvemen .
abandlor. g ali, 1993). The cement industry practically
paper e the use of fuel oil; the iron/steel and the pulp/
neverﬂﬁ:l'ldustnes bqth produced lower resu!ts, that
substa eless were impressive; other industries have
annualn;nally ‘reduced their fuels consumption as well..The
106 et uel oil consumption by industry reduced 7.7 million
of 1t ween .1981 and 1985 (MME, 1994), around 59.2 %
e fuel oil consumption in 1979.

conservation has been receiving
producers and policy-
by Brazilian energy
the trend for energy
layers of the energy
ortunities, in order to

e D

nmc:hMore recently, energy
maker?w{? attention f-rom cgnsumers,
SUDplier.s he.large difficulties faced
price e to f'lnance new prpjectg and
mark scalation are both inducing P

et to look closely to the large opP
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improve the energy efficiency. Currently, there are two

governmental energy efficiency programs: PROCEL and
CONPET.

PROCEL is run by Eletrobras and it aims to promote the
rational use of electricity. It was launched in 1985 and its
action plan is structured in six group of activities:

Information programs: technical manuals, seminaries

and promotional campaigns to promote electricity
conservation;

Energy audits: 2400 have been carried out. Based on
their findings, the following actions are considered priority:
efficient lighting systems; replacement of oversized motors;
good housekeeping of the electricity distribution network:
better mechanical transmission; proper maintenance of air-
conditioning systems;

Technology development projects: so far they have
been accounted for 40% of PROCEL budget. Resources have
mainly gone to universities and research institutes, mostly

for laboratory work, studies of equipment diffusion and use,
and equipment development and tests;

. Appliance labeling: it is a powerful instrument for
infarmation diffusion, technological improvement and
standards setting for the appliances industry. It usually
Inv‘o!ves a series of agreements between government
°ff'C'§1'S' appliance producers and certifying laboratories over
technical information and standards. Refrigerators, freezers,

electrlg showers, and electric motors are already labeled. Air
conditioners are the next appliance to be labeled;

Public lighting: half of
bulbs used have bee
efficient, high pressu

the 1.2 million incandescent

n replaced by mercury lamps and by
re sodium lamps:

Incentives: special credit |
Ines at
6-8.5% a year proved not to be attract;
were dropped in 1990, Inf

52

real interest rates of
ve for consumers and
ofmal post-mortems assessment

—_——




Série Textos para Discussao

points to insuffici ici
icient publicity and narrowness
causes of failure. of focus o2

o ecz:ce:ne ac;mzjns saved 250 MW of generating capacity,
donorarion yto S§ ?75 mlllnqn in foregone investments in
of soi s,. ransmission and distribution?® . The social cost
whint c%m's estimated by PROCEL at 20 US$/Mwh saved,

pares very well with 60 US$/Mwh for system

e : .
Xpansion, estimated by Eletrobras.

Use Ol;n‘éfi? regently, the National Program for the Rational

(July 19916)“‘1 Natural G.as .Products (CONPET) was created

proceedin . Petrobras is in charge of CONPET. Work is

i"duceme.?t along _fgur areas: promotion and information,

equipment of eff[cuency-s.efekmg behavior, improvement of

onal sofuts and system efficiency, and identification of regi-
utions.

were 22::(3?91 these general areas of c':oncern, five programs
dustrial. a p: transportation, resuldt_entnal and c?ommerc:al, in-
goals of S':"Cultural, and_electricity generation. The main
consumptio © transpc}ft?tlon program are to reduc.g unit
imp’OVemenrl and emissions of vehicles through eff:cnency
roads to vy s, and to swn:‘ch ‘the transportation mix from
commercial aterways a_"d plpe[me_s. For the residential and
of naturaf sector, actions are orlenteq to promote the use
laid on c:ogas to 'SUbStIt-ute for LPG. In industry, emphasis 1S
Consumer Operat.,c,n with the CIC!Es_, and focus gn large
consumpﬁS to Improve the efficiency of their fugls
diese] COnO”- In agriculture, efforts are centered on reducing
are direct:;mpt[on. Finally, efforts In elect.rlcny generat!on
natural to promote the use of com})med cycle using
gas and fuels other than diesel oil.
yet. The program
hape in terms of
garding the few

is i Itthlef too early to appraise CONPET as

resource process of receiving concrete S

COnCreteS aqd practical goals, and data re
actions are not available yet.
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5.3 Institutional Arrangements and Prici g

is responsible

The Ministry of Mines and Energy (MMEL:‘StII:\e grazilial‘l

licy making and monitoring performanc Secretariat (SE)

for policy r. The Ministry has an Energy " for Fucls

and oy siztoul.atory agencies: National Departn‘ner:,urces and

?Slc\il(;;lvgndgNational Department for.WaterofHeF&‘;nance (MF)

Electricity (DNAEE), However,. the Mlmst'la‘\éth Dlay @ very

and the Ministry of Plannmg‘ (MP) 1. Indeed, energy

substantial role in the energy policy as v'\:e .MP Jecides on

prices are decided by the MF while the ergy companies.
investment plans of federal state-owned en

ilian energy
As pointed out earlier, after WW I, the Br::g::'lies. The
Sector has been dominated by state-owned <|30 operated by
hydrocarbons market was g legal monopo Yh operated by
Petrobras while the electricity market (althoug bras, which
several utilities) was being controlled by Eletrocoordmation
acted as g holding company responsil?[e for thfe-nancing- The
of system Operation, long term planning and fi cers and its
coal market wag oriented to supply steel prod“_ there is @
main supply {98%}) Usually comes from imports:

oal
) : steam C
relatively smajl Subsidized domestic production of

(5 Million tons) used

. rom
for electricity generation COm';ﬁeij by
Private mining COMpanies. The alcohol market Is Sulfut both
a few hundreq of private alcohol distilleries oifed bY
Production ang subsidized prices are strictly contr
government,

Ever since the oil crisig
with the main objective of
escalation in the inflation rat

tled
» €nergy prices have been fse;rice
minimizing the effect o Lces

€. For many years energy pprice
were escalated below iNCreases in the retail |ndexot the
(Aratijo, 1991. Petrobras, 1994, However, this was ned to
i S have been largely U_S] an
ell as regional, industria were
Y large cross subsidies

Support energy D

social policies, |
offered:

olicy ag w
Ndeed, ver
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g - to support the alcohol program and to develop
omestic production of steam coal;

all consumers

- to provide a single energy pricing rule to
f the Brazilian

despite their location in the 8.5 million Km? o
terntory;

co - to improve the competitiveness of large energy
o ndSUn'!ers (electricity); petrochemical producers (naphta);
ad (diesel oil) and air transport (jet fuell;

- to increase the actual income of low income level

social groups (LPG and electricity).
in a context of high inflation,

ztfiflJiduced very severe distortions in relative prices that are
o inlilresent in tI_1e Brazilian market (table 10}. In the case of
from ustry, the impact of this policy was not very damaging,
dise the financial point of view, because Petrobras
3ub8:"’e'_’ed giant fields off-shore that reduced Vvery
utilits antially its costs. However, in the case of the electricity
to ies the impact was extremely harmful, pushing utilities
a severe financial crisis (Oliveira, 1992}

This energy pricing policy,

TABLE 10
Average Energy Prices
(US$ 1993/ boe} o

iource 1080 | 1985 7390 | 1993
i _._‘___.__-——-‘__.—, P e e ———
D!I 53.7 39.7 25.6 | 16.3
Flese' Oil 88.5 95.5 43.4 | 578
oo O 34.7 43.6 223 | 25.8
Ala soline 230.0 150.3 97.6 | 941
LP?:?hOI 180.1 151.9 113.9 | 1153
N 63.5 59.9 30.1 46.6
Elamr-al-Gas 58.5 56.4 226 | 24.0
Elocncity for Industry 102.8 95.5 g7.1 | 852
t stricity for Householders 204.1 132.5 115.2 | 136.1
Chan Coal 11.3 12.5 8.3 9.3
Fir rcoal 16.8 26.0 15.8 | 15.1
Fireor00d from Native Forest ; 11.8 9.9 7.2
S wood from Planted forest i 162 | 140 [ 116
ource: MME, 1994 e
e BB
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As pointed out earlier, import substitution policies were
abandoned in the 1990s. The previous government removed
trade barriers, which have protected Brazilian industry from
imports during the most of this century. Domestic producers
are progressively being forced to adjust their business to
global competition. Moreover, the new government?? is
introducing reforms in the Brazilian economy, aiming to
increase the role of market forces in the economic fabric. An
important aspect of these reforms is a complete restructuring
of the institutional arrangements of energy markets both in

terms of regulation and ownership (Oliveira & Pinto Jr.,
1995).

The government declares that the main objectives of
the energy sector reforms are to reduce the role of
government through privatization and to introduce
competition in the energy supply industries. It is expected
that market forces will drive the industry to better allocate

economic resources and to improve operational efficiency as
well.

As far as hydrocarbons are concerned, the
constitutional monopoly of Petrobrds was removed: natural
gas and oil production, transportation, trading and supply
can be done by private investors. The government policy is
to keep Petrobras as state-owned company and to open the
hydrocarbons market for new players. In this case, Petrobras

will retain a chief role in the oil market and to a lesser extent
in the natural gas market.

Regarding oil,
refining and transp
sedimentary basins t
Moreover, Petrobras

Petrobras owns all the oil production,
ortation facilities, and it controls the
hat have a good likelihood of oil findings.
has already found very substantial oil
resources that could increase its oil production to match
domestic Consumption. In this circumstance, it seems that
the role of private investors in the oil industry should be
relatively limited for many years as yet?, Financing is the

e~ ——
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possible constraint for Petrobras since the stabilization

%:Iir:_m introduced strong limitations 1o public expenditures,
Cluding state-owned companies. However, oil products

:33"0:3 are being progressively adjusted to agtual cost and it

Petr:l?E{Cted that the large cross-subsidies provided by

™ rds to alcohol producers will be removed as well.

lik elrefore‘, the Petrobras ability to finance its investments is
ely to improve substantially in the near future.

. fn the case of natural gas, a consortium of private
gv?s_to"s and Petrobras will start the construction of the
|°|'V'a‘BfaZil pipeline very soon. Moreover, since there are
t?)rgie reserves of associated gas and oil production is planngd
incre"aCfease rapidly, associated natural gas supply will

se substantially as well. Hence, the usé of natural gas
could spread quickly if the pipeline infrastructure is
developed.

u Indeed, the Brazilian infrastructure of pipelines 13
Nderdeveloped and there are no public funds t0 support
ir:-,ilw projects. Private investors that showed i.nt.erest in the
thal':Stry are asking for rate of returns for their m\-/estmef\ts
tran are substantially high (over 20%), obviously increasing
“NSportation costs. Moreover, natural gas has 10 compete
\liwth fuel oil (in industry), diesel oil (in transportation) and
a:g tamong householders). Oil price is at relatively lgw llev%I
th there are cross-subsidies (at least for LPG and diesel Ol
Alat both reduce the competitiveness of natural gas.
ofthough there is a policy statement support‘ing fhe ‘Sprea\'d
Natural gas, it is unclear to which extent this objective will
€ achieved.
y been introduced 1o
ationwide equalized
subsidies aré being

Dre[;,alr:‘emrmS in the ESI have alread
tariffse the sector for privatization. The n
reduc system?® was discontinued, Cross v being
co ed and tariffs are increasing In order to recover !
Sts. Moreover, it has been decided that the transmission
811 will be operated by a pool (called SINTREL) in order to
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mote
offer free access for large consumers al‘fdtr;f;uzgomore
competition among generators. In order to in ols any new
competition in the system, a new law that 'Compto a bidding
franchising area was enacted to be sul-)m]tteCi_ tudying 3
system. Currently, 3 ministerial commlSSlf)l:l IS arket that
comprehensive restructuring of the electricity m ‘o room
should introduce competition into the ESI and creT]

for the privatization of state-owned utilities as well.

The main

. ; e very
force driving changes in the ESI is th
difficult financi

. idel
al situation of Brazilian utilities. .It is \;\g:;e\:
Perceived that the olg institutional arrangement 1s noded to
able to raise the financial resources that are neciamand.
develop electricity supply in pace with increasing izations
Public funds are short and multilateral financial Organl21 993).
are not prepared tq offer new funds (World B'c,m.k' market
Privatization and a new organization of the electricity

rivate
are both perceiyeq @S mechanisms to attract P It
investors tq the

- ell?.

ESI and improve its efficiency a?"\;:crease

is EXpected that electricity utilities privatization wi llocative
Prices despite any increase on both operational and a

' king for
efficiencies the reasong that private investors are 100
much higher rate of
_— . e an
These INstitutiong) changes are likely to haVnergv
EXpressive effect upon the structure of the Brazilian €
Al

ince
sinc
balal?ce. cohol Producers are under strong pressure
Subsidieg are being pro

: ESl
dressively removed while, in the are
thermal poyye, is increasing its competitiveness as Comﬁ’e 0
to hydropoweras, ®Se trends suggest that the ro
renewable i the i

. ikely to be
§ Brazilian énergy balance is likely
Feduced in 5 future Privatized energy sector.
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4-0Op
TIONS T
0 MITIGATE 602 EMISsSIONS

So
COnfereﬁgeaf:sr the 1972 United Nations Environmental
Secretariat ;‘or teh Brazn!lan government created a Special
done to impro e Environment (SEMA) but very little was
only in 1981 \;el.;he enw‘rc?nment until the 1980 's. Indeed,
}NOrk should pre w requiring any industrial project or civil
impacts was crep?rz an assessment of its environmental
regulatory age ated. in order to enforce this legislation,
National Couicfllcfles were greated at state level®® and the
to coordinate tlhe(i:;r ;l;fi:‘:wronment (CONAMA) was created

A

gave r:‘;l::es?:m()f the 19_80‘9, the constitutional debat
strongly lobbied b to ‘enwronmfental protection. Indeed,
introduced an b environmentalists®' the Brazilian Congréess
that enlarged fh"VIFOnemntal chapter in the new constitution
policy makin e role of environmental organizations in the
Fund for E g process. IBAMA3 was created and a National
Secfetariatnfv"onmenta-l protection was set up. In 1990, the
3 Ministry C\I’Jathe Environment (SEMAM), with the status of
arranQEme’ s Created,.settling the Brazilian institutional

nts for the environment®.

e30

used a statistically
the perception of the
| policy. They identified
he quality of their
that their country is
o need to control
that science can

reprefer,ffp-c’ & Leitdo (1993)
BfaZiIian ative :f*.ample to assess
that BraDQpUIatlon of environmenta
environn zilians are happy with t
$0 rich inent. Moreover, Brazilians argue
natural resources that there is n

itS explaitat:
solve F;'::;;Eatmn_ and most of they believe
environmental problem. However, they feel that

there ;

and thlast at: ongoing process of environmental deterioration

stop it Asi Braznhap governments are not doing enough 10

Pointed ot ed to list their environmental problems., they

their mai deforestation and pollution {water and air) as
n concern; climate change and global warming were

e 39
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listed as a problem by 28% and 17% of the sample
respectively.

In order to reduce poliution, there are four (4}
governmental programs underway:

- national Program for Water Quality (PROAGUA) that
intends to improve the situation of hydro-basins, particularly
in industrial areas;

- national Program for the Ocean Environment that

intends to control sea water pollution near industrial areas
and oil terminals?:

- national Program for Air Quality Control {PRONAR)
that continuously monitor air quality, specially in industrial
urban areas, and provides licensee for industry site;

- national Program for Motor Vehicles Pollution Control
(PROCONVE) that forces Brazilian Motor Vehicle Industry to
comply with US 1992 emissions standards by 19973,

As far as climate change is concerned, the major
government interest is the impact of deforestation in the
Amazonia region. An official statement indicated that so far
the Brazilian government believe that there is no clear
evidence to support climate change policies (CIMA, 1991}.
In‘ order to reduce deforestation, the Brazilian government
eliminated tax incentives that were largely used by cattle
producers to clear forest land in the 1970’s. Moreover,
IBAMA is Currently running a comprehensive program to
prevent fire in Amazonia (PREVFOGO), with the support of

the USA government. This pProgram intends to identify
sources of forest burni

emissions. Eventually, p
avoid forest burning??,
technique in agriculture.

40 _____

—_—



Série lextos para Discussedo

—_——

4.1 Opportunities for GHG Mitigation

The Brazilian energy sector is relatively clean as
Eompﬂfﬁd to both industrial and developing countries. This is
ecause the Brazilian society is a Vvery large user of
fbenevyaue energy sources. Indeed, biomass is consumed
eot!'l in industry and transportation while electricity is almost
ntirely generated by hydropower plants. Table 11 shows
Izat CO, emissions from the Brazilian ESI are much lower
an other Latin-American country, for instance.

Table 11
Tons of CO, per Gwh Generated .

—_——
Argentina Brazil
19
1 9;: 640 63
441 37 | %2

Source: OLADE/SIEE

If the Brazilian energy sector might be considered

:::ian,. the same can not be said regqrding to carbon

emi':S_IOns. Due to deforestation in tropical areas. these

C sions are estimated to be between 150 to 220 Man-
. around 2.2% to 3.1% of world total emissions (Reis,

;992)- This means that CO, emissions from deforestation 15
times higher than energy Sector’s emissions®.

org Santos (1993) assessed required er:ergv P0|'_C'925) ;‘;
Cargr to m[tigate 25% (scenario 1} and 50% (scenaflo )
usy, on emissions in 2025 as compared t0 the bysme:h s
reda[ Scenario described in section 1. To achieve E‘!ve
te uctions, it will be necessary 1O introduce aggress! y
¢ chnological policies to increase both energy efficiency an

€ role of biomass (table 12} in the Brazilian energy balance-
a oreover, the Brazilian hydropotential must be'fully 9XP'°"t"ed
nd the spread of co-generation® specially in sugar mills,

S to be encouraged?.
41
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Table 12
Biomass Share in the Energy Balance in 2025
share of share of |charcoal used share of
alcohal in pure for steel harvested
gasoline a|coh0| cars production forest
Scenario 1 22% 60% 30% 50%
Scenario 2 22% 60% 45% 60%

Source : Santos (1993)

Table 13 shows the likely primary energy consumption
of the Brazilian economy for the two alternative scenarios.
In the year 2025, hydropower share in the energy balance
would remain approximately the same in the two scenarios
because at that point in time the Brazilian hydropotential will
be fully exploited. The role of biomass is strongly reinforced
in scenario 2 because alcohol will be largely used in
transportation and charcoal in industry. Both oil and coal
consumption would be drastically reduced in scenario 2 but
it could be reduced further if natural gas use was fully

developed. Indeed, the share of natural gas in both scenarios
still remain too much low.

It is worth remarking that while in the business as
usual scenario the total

primary energy consumption is
expected to reach 563.0 oY ;

MToe. It should sum up 561.3
MToe or 652.8 MToe in scenarios 1 and 2 respectively:

idest;:te a very substantial effort to improve energy efficiency
o es‘éc;as" tWo scenarios. This is because, in order 0
auce LO, emissions, fossil fuels are substituted by biomass
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Table 13
Energy Demand by Sources - 2025
Scenario 1 Scenario 2 -
MToe % MToe _ %
:Vdm-powar 152.5 27.2 163.2 25.0
ooclear 0.7 0.1 0.7 0.1
o 55.5 9.9 44.9 6.9
N' 200.0 35.7 113.8 17.4
Natural gas 27.5 4.9 26.3 3.9
Suevood 51.5 9.2 144.9 22.2
T“Qarcane 73.3 13.0 160.0 24.5
otal 561.3 100.0 652.8 |100.0

Source : Santos {1993)

ntial reductions in
ive environmental
e most optimistic
ase in the next

Table 14 suggests that very substa
O, emissions can be achieved if aggress
Ezgcms- are put in place. However, even in th
nario, the emissions will continuously incré _
0 vears at roughly 5% a year. Comparing with the business
iE:‘s Usual scenario (table 6}, carbon emissjqns can be halveg
im;"\/_lronmema] oriented energy policies are ac?optg
oil ediately. It is clear from these figures that reductions in
draand. coal consumption are the main factors.bghmd this
t Matic change in carbon emissions trends. It 1S IlTIpOftBﬂt
O remark that these scenarios have not exploited the
?}?;enti?] for improve the reduce of Co, emissif:ms throu;;hI
mixrapld spread of natural gas use and changes in t'hf,- moar::3
enf of the transportation system. If such pgllCles '
orced as well, it is possible to envisage a no increase in

¢ ;
arbon emissions.
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Table 14
€O, Emissions by Energy Source - 2025

(MTon - C) i
Source Scenario 1 Scenario 2
Coal 65.1 59.2
Qil 217.8 127.0
Natural Gas 19.0 4.1
Firewood 23.7 26.4
Total 325.6 216.8 ——

Source : Santos (1393) T ——

. t
As we pointed out earlier, transportation is the ;nn(:;
environmentally aggressive sector of the Brazilian eco?“%
Carbon emissions produced by transport increased' ions.
from 1970 to 1990, representing 32% of tota‘l eml??e to
This trend leg the federal environmental regulation (.)f Ny d*'.
establish g vehicle emissions standard that is quite Ilmlt_ited
Unfortunately, the impact of this policy is relatively r‘estf'with
since the motor car fleet g likely to increase fap'dl,y act
growing family income. 1In order to substantially 'm;l a
transportation related carbon emissions, it is funda.men here
transition from foad transportation to a modal mix W
Waterways ang railroads will have 3 much larger role.

! n
. The Ministry of Sclencental0
)y is Preparing 4 comprehensive assessme.ona
GHG €Missions jn order tq inform the internat! até
Community about the Brazilian contribution to global cII"; 7
chaﬂ_ge. This Study should he available by the end Of' 1' ns
anq It will be the foundation for an extensive GHG emiss®
Policy that stil does Not exist,

| singd
he Ctﬂft::::vl'snilteu, the Brazilian diplomaC‘/ has been asse®

i olicy”
Makers, §q f alon worldwige to inform energy P

a il‘lg'
r, its assessment is not very encourad
44 .

e



Série Textos para Discussdo

:;‘i?:f: the Brazilif:m per.spective is that thf? present world
POSSIb?nd economic reality has proven th'at it does not seem
the 1 e or even easy for Annex-1 If‘artfe_s to ac?ually take
20 OoedceSSary measures to bring their emissions in _rhq year
the own to the level of 1990. Moreover, the limitation o_f
sue he’;_”SF'Ol_?S at the present level or at 1990 level, even if
ach imitation continues beyond 2000, does not lead to_zjhe

evement of the objective of the Convention (Brazilian

Delegation at the United Nations, 1995).

that ':;his assessment is source of some concern. [t indicates
obie 'E( ere are economic forces that are playing ggalnst the
fulfi|c|: S’e of the Convention and even if the commitments are
obvi ed the objective will not be achieVec!. Suc.h,_ asgessm{ant
to °‘_‘~°_’|V reduces the scope for domestic pollcnes mt_en;hng
re]a;‘:"tlgate GHG emissions, specially since Brazil is a
indu'Vqu low GHG emission economy as compared to any
an Strial country. It is not surprising thereforé that there is
redW'deSpread view among policy-makers that no action to

uce GHG emissions should be taken by Brazil unless in-

dustri ! .
tl:ls-tr"‘“ countries introduce effective measures 1o reduce
&ir own emissions. In few words, Brazil is most likely 1o be

reduce GHG

a
c follower than a leader in the effort to
oncentration rates.

Nevertheless, the Brazilian energy sector is in a unigue

p?SiFiO” to be environmentally clean. From the supply Side%
azil has a substantial potential for large production ©
is an abundant

r
higfwable,energv sources. There IS n
prOdODOter,'t'al to be still exploited and biomass canmls
aire Lcljced in large scale to supply energy needs a'srI °S
aree; Y been proved by the alcohol program. Moreover, t f e
fo arge areas of the country that ¢an be used for plante
Tests and there is a huge potential for solar energy use.

r .

“Som' the demand side, the Brazilian infrastructure of energy

® is still under construction. Therefore: there are many
frog to energy efficient

o i

eﬁzol’tun.t,es for technological leap ot

Suuse technologies (Goldemberg & i, 1988) that wo
Stantially reduce energy consumption: )

— .

————
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ight as
Unfortunately, the future seems not to t;)e :a:;'?n the
it could and should be. Indeed, the share of t;Oare likely to
energy mix is decreasing, thermal power plan 4 the enargy
be the main source of new electricity supply a'_'l'_) are losing
conservation programs (PROCEL and CONPE surces Is
ground. Moreover, the lack of financial re;s Hindering
ieopardizing the development of natural- gas supp y’spofta tion
the urgently needed modal change in the.tfizrdles that
System as well. There are at least three main v friendly
hinder the movement towards an environmenta.Vatization.
energy sector: ojl price, financial resources and priv

As Presented e
user of biomasg (sug
charcoal have had t
by the escalation of
the current |

. e
arlier, the Brazilian economy is a Ilaz:gd
ar cane and firewood). Both alcOI:1C<':|nced
heir competitiveness strongly en ately,
oil price in the 1970's. Unfortumnpared
evel of oil price is too much low as 4(;0 forcing
t0 actual costs of these renewable énergy sources fd'es for
the Brazilian authorities to provide substantial subsidi

both
Producers+3 despite a Very substantial effort made by
alcohol (Cope

reduce
rsucar, 1989) and charcoal producers to
their Costs®,

& s be
This treng Suggests that, unless oil pric
r the futyre

" ergy

of biomass in the Brazilian en
balance will be reduced i the near future. n
fu

_ e
In the Previoyg Section, we indicated that tlr_‘.atura
exploitation of hydropower Fésources, the spread of rtation

93s use and the transformation of the modal transpo

. . . ortant
Mix can Substantially improve GHG emissions. It is imp
10 note that theg

ia
tant!

€ OPportunitieg need very subs led
INvestments i infrastructure that have a quite_'on.%g the
me. These projects are not easy to finance, consideri
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new instituti
Indeed, aéﬁgznﬁl framework of privatized public services
after p’iVatiZag a large inflow of capital for public servi '
that the hig r:tlon is expected, it is important to have in m?relj
requiced by pr.rate ?f return on investments (over 15%)
Fapital intens‘watg investors is a very serious hurdle for
instance, in ﬂI1Ve investments with long lead time. For
widespread vi e case of electricity generation there is a
Sector avw ew that privatization will induce the e

ay from hydropower. nerey
there are elements that are
to reduce its GHG
distortions that were

movi,%esf,:? these difficulties,
emissions Ind'?‘razmmI energy Sector
in place for eed, the very large price
inducing cOnmanV years are being progressively removed,
INstance, the :;J_rqers to use energy more carefully. For
a program to inistry of Mines and Energy recently created
in poor com promote alternative renewable energy sources
solar, wind a:;‘-'mtle& Renewable energy sources such as
10 supply ene small-hydropower can be specially interesting
Communities rgy demand in isolated rural areas and small
1Solated Consm the north of the country. Currently, these
SPending arc;uumers are using diesel fueled power plants.
energy sourc nd US$ 200 million per year on fuel. Renewable
the current €s can substitute total or partially {mix system}
diesel consumption in these areas.

Th
r""iﬂforceed ";°"ement for a careful use of energy is being
CONPET) tr? energy conservation programs (PROCEL and
€nergy effi ?t are educating consumers and promoting
icient technologies as well. At present, the
rvation Policy Act

Co
ngres .
s .
is analyzing an Energy Conse
ducers and consumers

that R
will § -
to invesltlr;guce utilities, equipment pro
energy efficiency. Moreover, it IS expected that
ition of the | 0O-14000

tro
Quality :tga movement for the acquis
efficiency n;:lard will boost both energ
of the Brazilian energy consu

y and environmental
mers (Otta, 1994).
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. he drop
The stabilization of the Brazilnal:i econon:l\éwéle"da tpositive
of import substitution policies are IlkelyI tg od these two
impact on GHG emissions as well. In etof adjust their
movements are forcing Brazilian producers Moreover,
Processes to international stendards. ively more
environmental regulations are becoming progres chat any
stringent, reducing the amount of emissions
producer can discharge into the environment.

5 - CoNcLusions

. . n in the
Although it is possible to anticipate a slow-dow

. increasing
NErgy consumption, it shall be mg;nomic
any years, stimulated by strong e

. raZilian
orces. This trend will most likely push up B
ons for many years still.

substantially for m
and social f
CO2 emissij

Policies were intrody
substitute ojl,

of CO2 emis
iNcrease in e

to
¢ed to improve energy efficiency E:-g(\jzvth
As result of thege palicies, the rate of gtantial
Sions was slow despite a very subs
nergy Consumption.

.. ere
More fecently, hoth economic and energy pc’"meiawrlc’t
cally changed. Unfortunate!y, these changes tahere is
to mitigate CO, emissions. Quite the reverse, of the
evidence that fossil fyeig are taking back the share the of
energy balance that was won by renewables after o
crisis. This js Obviously 4 Very disturbing development.

Nevertheless, Brazil i
Strongly th
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po"‘fi?s are put in place. Moreover, for too many years
Brazilian energy consumers have not been exposed to real
energy prices. This context did not induce a rational energy
consuming behavior. Since subsidies are being progressively
r‘3n_1f{ved there are many opportunities 1o improve energy
efficiency that can be exploited in the near future.

We indicated that there are at least three hurdles that
afe holding back the development of an environmentally
friendly energy sector in Brazil: oil prices. lack of financial
fesources and privatization.

d There is little that Brazil can do to move oil price up of

own but it seems reasonable to adopt a non-regret strategy

as far as long term oil prices is concerned. It means that

razilian energy policy-makers should assume an oil price at

:Je;-st. 20% over current prices when designing their energy
ICles,

cently to attract private

Movements have started re
ortation sectors. These

i
rEVEStors to the energy and the transp .
Ovements are expected to increase the availability of fresh

financial resources to support the very large investments
?:Edec' to develop the Brazilian infrastructure. However,

€re are signs that private investors aré jooking for prqjgcts
With short lead time and high rate of return. These conditions
Will move the power sector away from renewables and the
:Llnsportati‘)n sector away from railways and \r\raterwaycs:i,t
botrhefor? deteriorating the environmgntal perfo;lrnanctz of
chart It is clear that the regulatory regimes, that ave to be
th rter.ed before privatization, have to addrgss car

©Se issues. Probably the best market solutions are to
?rowde mechanisms that can minimize private investors risks
ii:: reduce the rate of return) and 10 attract investors that Zre

erested in long term projects such as pension fu(;\ ;
OfC;::Iever‘ it seems unavoidable that.some po_wer S‘:?;:Ltor:
to red for the regulator in order O induce private |

Comply with stronger environmental regulations.
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Despite these hurdles, we indicated that subsides for
energy consumers and trade barriers have been both largely
removed, inducing energy consumers to behave more
efficiently. These movements are likely to reduce energy
consumption, helping the Brazilian economy to achieve a
sustainable energy path.

In any circumstance, it is fundamental to have in mind
that the role of industrial countries in the Brazilian GHG
policy is crucial. Indeed, the widespread perception among
Brazilian policy makers that industrial countries should take
the lead in the mitigation of CO, emissions is a strong
constraining factor for the introduction of policies ariented to
mitigate GHG emissions.

To remove this perception it seems indispensable that
the Northern countries show a strong commitment to reduce
their own emissions. If so is done, we believe that industrial
countries can play a very positive role in the mitigation of
Brazilian GHG emissions, offering technological and financial
support that will be needed to provide an energy efficient
and environmentally friendly energy sector.

© - Notes

1 The IPCC concensus th
the atmosphere can
earth surface induce
search fo

at the increase concentration of GHG in
potentially produce additionall warming of the
d both industrial and developing countries to
f @ co-operative approach to deal whit GHG emissions.

2 This report does not de

al with other enviro i ts of
the energy sector. nmental Iimpac

This is not because they are not important.

‘ asing regulations, the concentration of unhealthy
gases, partircularly, in the industrial areas of Brazil have increased

in the last 10 years (Gazeta Mercantil, October/3/1995). In order
lt:,o reduce thg lr.npact of these emissions, the government of S&0
aulo State is introducing limitations for industry activity in the

500 __
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the week as well.

3 Petl’Ob .
ra i g
more thanszg?; f?und oil f.nelds on-shore but was unable to supply
refineries wereo 0 don:nestuc consumption. Nevertheless, Petrobrés
supplying roughly 100% of domestic consumption

of oil products.

dropower, there was an

4 Sinc .
e electricity was generated from hy
Id substitute for fuels.

Wides r "
pread perception that electricity cou

5 Ove
r 959 .
% of the electricity generated in Brazil comes from

Pydroelectricity.

8 The
201
5 plan expects thermal installed capacity 10 increase

f
rom 4,7 GW to 9.4 GW.
ers to reduce

7 Pet
robra
rds has been pressuring energy policy mak
n no

Ihe sh
are
of anhydrous alcohol in gasoline arguing that it ¢a

longe

r Ly

subsidise the alcohol program.

y will improve

rgy efficienc
tion

8 For i
T Ins . .
tance, is quite likely that ene
f thermal power genera

and na

as weI:,uréll gas will have a large share 0
age annual inflation rate
duced a hyper—inflation
was 154% until 1985
For a comprehensive
1995).

9 Bet
w
Was 3;:;: 1950 and 1980, Brazilian aver
Process {1;1 In the 1980's, debt crisis i
and 6249 e average annual inflation rate
review 0f°t|:’"t" between 1985 and 1991).
e Brazilian anti-inflation policy (see Franco,

10w
e W' R
il analyse this point with more detail in section 3.2.

ments were defensive,
ss in several industries,
n and nationalisation

11 C
outj
fESulting ?:g & Ferraz hold that these adjust
e, decnneowngf ading the production procé
of both product diversificatio

{im
DOrtati
0 X
n of raw material and sparé parts}.
e sectors

12 Fo
T detai ‘ .
{see Ara.;.j: "? ga;;)”t the Brazilian industry energy intensiv

e
Real Plan (the name of Brazil’s new currency)-

14 |

N Brasi

pl"3Cluctic;r::z"' approximately 670 industries aiready h
process certified by 1SO 9000 standards.

S

—

as their

- o1
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16 See next section,

or cooking
16 Currently, 88% of Brazilian householders use LPG f
purposes.

1976 and
17 The cooking efficiency improved 6% yearly between
1991 {Aradjo & all, 1993).

il ilies are
18 It is estimated that around 30% of the Brazilian fam
below the Poverty line (Sabdia, 1991).

. n
i t their ow
19 Politically, Brazil is a federation of states that elec
government,

. . roduction
20 As pointed oyt earlier, coal is mainly used for steel P
and it is largely imported.

- but it can
21 Initially, the pipeline will transport 8 million m®/day,
transport up to 16 million m3/day.

t
\ HH marke
€ a strategic role in the Bra_zullar:ts trom
S$ 1o consumers for both impo
omaestic Production as well.

22 This pipeline will hay
since it will offer acce
Argentina and d

{
. . 00 US$
23 At an estimated System expansion capital cost of 1 5

MW, and assuming a Capacity factor of 559%.

24 General electio
government took of

25 The most
for joint proje

new
NS were held October 1994 and the
fice January 1995,

h
. ies will searc
likely scenario is that private companies w

Cts with Petrobras.

to subsidise
¥ equal tariff
ubsidise high

S
re wa
Poorer regions of the countrv,dﬂ'l‘gw cost
System until 1993 that force

Costs utilities.

26 In order
the nationa
utilities to g

Zilian Eg| is

jous
i gero
strongly criticised for very
of economic

resources (Medeiros, 1993).

of return increa
technologies,

27 The Bra
misallocation
28 Highey rate
Capital intensive

29 Brazi| is a federation of States,
Usa

. f less
ses the competitiveness ©

; the
in many ways similar t0
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30 As r
Constitugcs,::ltwc’f the end of the military regime in 1985, a new
as enacted by the Brazilian Congress in 1988.

31 For .

3 Leitﬁoa?1 g;gr)we-lw_rv of Fhe B‘razilian environmentalism see Crespo

scientists, indu.st ‘h:a_-y interviewed 72 environmentalists (activists,

produce & rialists, government specialists, politicians) to
record of their ideas and action.

32 Brasiti
raziti : \
an Environmental Protection and Renewables Natural

Resources Agency.

33F
orac .
omprehensive assessment of the Brazilian environmental

policy
icy in the 1980's, see CIMA, 1991.
uced a taxation

M4n
th -
e state of S3o Paulo, it was recently introd
heavy fines for

for th
e .
the diséihs: of river water by industry and there are
rge of polluted material in rivers.

35 Th
e mai . .
with o] sa_"'l task of this program is to develop a strategy do deal
pillovers in the Brazilian coast.

ely rich in sulphur but

36 Th
e ETLl
Brazilian motor fuels are relativ
Iphurisation units in its

Petrobrs

ras | .

refinerie: t's progressively introducing desu
o comply with the legislation.

of the tropical plant species

tion in forest burning will

f species as well.

37 It j .

exist ;ﬁle§tlmated that around 51%

ave 3 r\r(Iam A!'nazonia. Hence, any reduc
jor impact on the preservation 0

eforestation’s emissions

38 tic
tigi
mportant to note that estimates of d
ded to estimaté carbon

are qUit .
absorptii.lmpreclse still. More research is nee
20 n by tropical forests.
FO[ th .
e time being, co-generation is marginally used. despite its

eCo“o .
mic advantage (Oliveira, 1995).

40 |t ;
is ecti
estimated that 10% of electricity will come from €o-

generatol_s.

41
nde . '
staﬂdard':c_" they are only 2 or 3 vears behind the Californian

ced from native forest its

42
N the
case of charcoal, when produ
is obviousiy not an

Com

Petitj .

e“\o'imnm.alVen’:"ss is proved but this
ntally friend solution.
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idi rovided
43 Between December 1984 and October 1924tsuﬁssld$le§.% illion
by Petrobras to aleohol producers amounte Oin the Southeast
(Petrobras, 1994), Currently, alcohol p{'oducers  he Northeast
region are receiving US$ 58.00/boe while thos:‘lu' Novembar. 22
are receiving US$ 88. 00/boe (Jorne.ll do Brasi 'a coline costs.
1995), prices that are both substantially over g

i ogram to
44 In the case of the steel industry, an ext?nsel::; Fl’rrI grder to
Promote production of charcoal from planted Orever charcoal is
Compete with native forest was developed. Hl\le reaé:ted 1o this
largely coming from native forests still. IBA ¢ charcoal.
situation creating strong obstacles to the use o
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