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ABSTRACT

Energy biomass, in Brazil, can be congdered one of the first fuels used in scale, facilitated
by the naturd resources availahility in the country and by the possibility of rude technology
use. This pioneer use has been etablished since the colonization period (century X V1) in the
country, by the consume of deforested areas, using the wood as heet source to food cooking
and to charcoa rudimentary production.

The raw materid extraction (wood) was made in predatory way, without taking into
account environmenta aspects. It can be obsarved, neverthdess, that the existent exploration
mode during that time (subsstence economy) has not caused grest damage in terms of forest
areas loss, due the inexpressive volume of wood extraction.

The deforestation practice got importance when it was introduced the sugar cane in Brazil,
brought from India by the Portuguese. The sugar cane cultivation was perfectly suitable to the
country conditions avalability of fit big lands extensgons high insolation tax and favourable
climate and soil factors.

I-PRODUCTION AND UTILIZATION OF SUGAR CANE ENERGY BY-PRODUCTS

Since the colonid period until 1975, dl the sugar cane production was trandformed in
sugar. In gndl scde thee was some adcohol transformation to industrid objectives
(chemicd, phamaceutics, food, pefumes, etc..) and to the s0 famous Brazilian rum
(“cachacd’) fabrication.

In 1973, the petroleum internationad prices increased from US$ 2,84/barrd to US$
12,27/barrd, causng important changing in world energy market. The dependent countries of
imported petroleum were the ones which were more &ffected by the first petroleum
internationa shock, mainly due the increasing of their external debts.

Tha was the Brazilian example During the seventies, Brazil was drongly dependent of
externd energy (manly petroleum), wha have emphaszed the effects caused by the firg
petroleum internationad shock in the nationd economy. Thus, the excessve importation of
high price energy damaged the country’s international exchange relaions and contributed to
the increasing of Brazilian externa debts.

During the seventies, the Brazilian externd energy dependence varied from 34% to 38%,
conddered a very high index in the circumstances of eevated petroleum internaiond prices.
This unsuiteble pand resulted in the adoption of drategic measures aming the diminishing of
energy importation to reduce the dependence to around 20%. These measures represented an
dternative to dedl with the internationa Stuation in the next decades.

* Researcher of Energy Pinning Program / COPPE/UFRJ
Ed. Tecnologia, Bloco C, Sala 211, Cidade Universitaria, Caixa Postal: 68565 Cep.: 21945-970 - Rio de
Janeiro,Brazil — phone: 55-21-5608995 fax: 55-21- 2906626 e-mail: aurelio@ppe.ufrj.br



After the firs petroleum crids, government decided to reorient the nationd energy policy
courses, looking for the diminishing of the energy importation negative effects, manly
through (Copersucar, 1989)

research investments and petroleum extraction in nationd land;

- financid resources to the Brazilian hydrodectric system expansion ;

- Ccedtion of condrants mechanisms of peroleum’s by-products consumption and
investments in energy preservation;

- looking for dternative energy sources , being outstanding the Alcohol Nationa Program

(PROALCOOL-1975), with the introduction of acohol as automobile fud.

The PROALCOHOL implementation can be divided in two different phases:

a “A firg one initiated in 1975, destined to the usng of the mills unused capacity, manly
with the implantation of didtilleries annexed to the sugar mills Related to the dcohal use, the
first phase was known by the anydrous acohol , mixed to gasoline in the proportion of 20%
of acohol and 80% of gasoline, without any adaptation system in the available vehicles...”

b) The program’s second phase was smultaneous to the second petroleum internationd crisis
in 1979, when the barrel’s price increased from US$ 18,36 to US$ 30,72; besides, there were
financia condraints circumstances in the internationa market.

The second phase presented important changing in the program objectives and in the
acohol production and consumption gods. The production increesed mainly, in autonomous

didtilleries, with expangon in pioneer fidds. The main kind of acohol changed
the hydrous one , to vehicles consumption, specidly adapted for the exclusve use of the
hydrous acohal.

It is important to stand out that the exisent structure has postively contributed to the
program success, mainly because of:

-the existence of a very old and wdl developed sugar indudtry in the country, with a adaptable
technology development to the alcohol production;

-exigence of a large scade cane culture  with an increasing trgectory, in despite of its low
productivity indexes;

-industrid  sector adaptability to acohol production directed to the chemicad, pharmaceutics
and drink indugtries;

-exigence of severd experiences in the fidd of adcohol technology such as automobile fud
which were being implemented to add acohol to the gasoline or in binary mixtures (alcohal,
ether) and ternary (alcohol, ether and gasoline) or even in using acohal as pure fuel.

The immediate effect of PROALCOHOL — considered the best large scale production of
liquid fues from biomass — was the big increase of dcohol production in the country, making
this experience to assume an extreme importance in world scenery.

The subgtantid production increase during the eighties was possible only because of the
autonomous units entrance in the market, upgrading in annexed didilleries and better
knowledge of energy conversion process by the mills.

With the autonomous didilleries in the market, dl sugar cane was destined to acohol
production, establishing efficiency of around 70 litres / ton of pressed cane . The former
gtuation, (dl sugar cane production destined to sugar fabrication), developed in didilleries
annexed to sugar mills presented an efficiency of 12 litres/ ton cane.

In terms of cane production, the PROALCOHOL contributed to triple the production
between the harvests of 1975 to 1976 and 1989 to 1990, presenting a productivity increase of
aound 30% during the same periods. At the present time, because of the developed



technologies , there was a condderable increase of agricultura productivity, mainly in S&o
Paulo region , with an average efficiency of 100 tor/hectare.

Related to the dimenson of the area used to sugar cane plantation, there was a great
increase of cultivated soil (300 % from 1972 to 1986), dthough the totd cultivated area for
cane represents only 1,3% of tota agriculturd areain the country.

Il —PRODUCTION AND USE OF FOREST ENERGY BIOMASS

The wood was intensvely used, manly by the posshility of smple and inexpensve
technology adoption and , dso, by the great avalability of native forests in the country,
through predatory extracting techniques.

Until the saventies, the wood represented the first primary energy source of the country,
osllating aound 40% of the nationd primary energy consumption used, manly, in
reSdentid  sector (food cookery), indudrid sector (boiler), agriculturd (grain drying)
transport (ship and locomotive  furnaces burn ) and charcod production (carbonization in
rudimentary furnaces).

During thefifties, the country reached the consumption of 50% of primay enegy as
forest biomass. Nevertheless, the loss of exigtent forest was inevitable, seeing that beyond of
the wood consumption by the nonrenergy sectors (laminated wood, furniture, paper and
cdlulose), there was a demand expanson for the product , by the new consumers emerging
and the existent forests degradation caused by pasture and agricultura cultures practice.

As a consequence of the use of natura aress , the use of wood as energy has got, in course
of time, a smdl tendency of fdl, caused by the scarcity increese of natlive forests of the
country. (Brito, 1990).

The energy criss of the seventies caused a de-accderation of this fal tendency |
edtablishing the wood in the second pogtion as primary energy consumption, being the
petroleum in the fird pogtion In the end of the seventies, in terms of primary energy
consumption, the hydraulic energy excels the wood , which has occupied third postion until
nowadays.

After the petroleum criss, the use of wood as energy source exceeded its use as non
energy (grosswood, laminated wood, cellulose paper).

The wood participation in primay energy marix in the country has been mantained
without important changing. From 1970 to 1994 there was a decrease of 23%, as it is showed
in the National Energy Baance, 1995 (Table 1)

Nevertheless, andysng in detalls the use of wood as energy, it is found out the existence
of discrepancies in its use in the trandformation sector (charcod production, power plants) and
primary find use (resdentid, indugtria, transportation, €tc...).

Table 1 — Evolution of the Forest Biomass (Wood) Energy Primary Consumption of) in
Brazil Unit: 1000 TOE

USE/YEAR TRANSFORMATION FINAL USE GROSSNATIONAL OFFER
1970 3.463 2799 31453
1975 7.223 25516 32.739
1980 9.106 21.589 30.695
1985 12.841 19.672 32513
1990 13.024 15441 28465
1994 10.597 13513 24110

Source: BEN(1995)



Energy Nationd Baance daa show an expressve evolution of wood use for
transdformation centers in the period of 1970 — 1994 (206%), while the portion used as
primary product has decreased 48% in the same period. The sgnificant increase of wood use
in transformation centers has contributed to the forest biomass primary energy total offer has
not presented the same decrease observed in the wood fina use as energy .

After the petroleum international prices increase and the progressive scarcity of native
fores in Brazil, the energy wood production has been modified through a more intensve
implementation of forest plantations, instead of the traditiona use.

It can be pointed that this kind of wood production has showed important increase in the
latest years, presenting production techniques exceeding , in qudity, the extracting production
way of wood exploration.

The dlviculture to energy use in the country has began with the provison criss created by
the native forests scarcity near the consume centers. The initid production phase has been
based in classc plantations: eucalyptus homogeneous reforestations, low forest density (1600
treeshectare) and long cut cycles (8, 14, 20 years). The second phase has outstanding
productivity with new species introduction , genetic improvements, seed production, new
fertilization methods , soil prepare and forest management. With technologica improvement
it could be possible to implant more dense forests (5000 trees / hectare) and to diminish the
cut cycle (3to 5 years). (Borges, 1988).

Nowadays, the offering of energy forest biomass is dedtined , basicdly, to two findities
trandformation (charcod, thermodectric centers) with around 45% of consumption and
primary final use (resdentid, trangportation, etc...) with around of 55% of tota consumption.

In transformation sector amost the tota wood is destined to charcoa production for
Sderurgy

In Brazil, some issues have contributed to the use of transformed wood in charcod
destined to national Sderurgy; some of them can be stand out:

- lack of nationd minerd deposit of metdlurgic charcod in good qudity;

- many smdl sderurgiesin theinterior of the country;

- big potentid of biomass use (technologic control and naturd resources availability);

- use of less sophisticated production gructure (in Sderurgy by coke , plants, in generd,
imply in large production cagpacity in process using high temperatures);

- little dependency of products importation and of rav materid internaiond prices
varigions.

Nowadays, implanted forests establish a quite important part of wood production destined
to charcoa production (around 40%) (ABRACAVE, 1994)

Meanwhile, the predatory exploration is ill the most important way of obtaining wood to

charcoa production. This can be explained by the following factors. (Acesita, 1991)

1) the wood demand to charcoa production exceeds too much the possble offering from
energy forests,

2) the Brazilian rurd population poverty (manly in hedge), that use charcod production as
the most important income source;

3) use of rudimentd technology to transform wood into charcod , what facilitates the large
access of low income population in the charcod fabrication (the mgority of charcod
furnaces have very inexpensive condruction and operation since they are made of clay).

The charcoal demand  from native forest in the country could be dso explained by its use
in the sderurgy (96% of charcoa production is destined to this sector), where around 60% of



the pig iron production come from independent smdl enterprises which have no financid and

technological conditions to implement energy forests. To solve the supply problem , these

gndl dderurgy firms buy the necesssy raw materid from the autonomous charcod
producers.

These producers get the wood to charcod production in itinerant way. Thus, the charcod
furnaces follow the deforested areas, edtablishing a nomad activity, consdered predatory,
representing 60% of the charcod production to siderurgy sector.

The use of native areas can be explained by culturd factors of rurd populations and , even,
by the extracting exploration model , which implies fud production expenses near zero. In
other words, “the raw materid is avalable’, not being necessay any sophiticated
technologies of extracting, benefiting or transformation in useful energy.

The wood is cut, sored up and dried, being , later, burned in combugtion chamber with
thermodynamic efficiency around 15% in case of wood stoves (in residentia sector). As a
way of counterbaance the low efficiency of the adopted technology, the chose fud must be
full and with production costs amost none. In the contrary, resulting from the energy low
efficiency, its use would be unfeasible .

The dderurgy, as man charcod consumer, dimulates the wood extraction process
demanding the charcod proceeding from the smal independent producers, dthough it can be
noticed a tendency in the sector of a crescent participation of planted forests to supply the
progressive demand by charcoal.

It is foreseen , for a near future, a charcoad production based in wood originated from
planted energy forests. This expectation is based in the following issues. (Carpentieri, 1991)

-ndive forest scarcity;

-possihility of scale gains (economy in production)

-production integrated processes (energy efficiency gans)

-increase in charcod transportation costs, due the distance of deforested aress.

-environmentd legidation
The charcod consumption of native forests presented crescent performance getting its

maximum level in 1989, when the production reached 31,900,000 m3. From this moment on,

there was a accentuated fdl in the production, come upon of ndive forests, in around

17,826,000 m3(1992).

On te other hand, the production come upon reforested areas presented crescent indexes
of participation.:

a) in 1980 the production was around 3,700,000m3 and reached to around 13,100,000 m3 in
1991, presenting asmdl fal in 1992.

b) in terms of percentage increase, based in 1980, the charcoa production originated in
reforested areas had expressve performance, increasng around 350% from 1980,
exceeding, with great advantage, the reaive increase of charcod production originated
from native forests (90%).

The data of Brazlian Inditute of Geography and Statistics (IBGE) dlow the performance
andyss of forest biomass production, detailing the energy and nontenergy uses and, aso,
conddeingitsorigin,  related to the severd country regions, as renewable or non-renewable
source. (IBGE, 1994)

From these data, it was daborated Table 2 which permit the following consderations
about the forest biomass use, during the period of 1974/1992:



-the wood for non-energy use and from native origin increased 104% and the planted forests
production had an evolution of 191%.

-the primary energy consumption of wood from native origin presented a negative incresse
near 21% while the planted areas production had na evolution of 54%. In terms of absolute
numbers, the native origin wood production is about 24 times bigger than the planted origin
wood production. ( 1992).

-related to the wood for charcoa, the production from native origin increased 11%, while the
one from reforested land  has grown 168%.

Table 2 — Production of Gross Wood, Wood and Charcoal in Brazil ( Origin: Native and
Planted Forests)  Unit:1.000 m* (wood) 1.000ton (char coal)

Year
PRODUCT 1974 1978 1980 1982 1984 1986 1987 | 1992

Gross WOOD NATIVE 25959 32.289 36.212 | 36.982 39.924 44670 | 45.744 | 53.067
1000(M3) PLANTED 17.992 33311 41827 | 42.366 40680 | 47.935 | 52428

WOOD NATIVE 120991 | 120083 | 128116 | 122730 | 131929 | 126.360 |120.930| 95.610
1000 (M3) PLANTED 18.405 34412 30961 | 28564 | 26.680 44670 | 45.908 | 28.316

CHARCOAL NATIVE 2,086 2.344 2520 2500 3.354 3.365 3382 | 2318
1000 (ton) PLANTED 714 369 670 1158 1610 2010 5619 | 1920

Source: (IBGE,1994)
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