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1) The Bragilian Fnarry Fiobl-am

1.1) .iecallenecus

According to tho lNational Energy Daluncoe - 1976, released
by the Pnergy Minicioy, tie Sracil.an enzrgy consumption in 1975
wag equivalcnt to Yz billica tons of oil and might be reaching 189
billion tons ¢f oil within 10 yoars. Table 1 shows the contribution
of sovcral escurces of enorgy at tho beginning end at the end of the
aforementioned poriod.
Table 1

Participatirn of enaryy sources in the country's
overall coniumption - 1975~ 1985

Participation %

Enargy Scurces 1975 1985 | Difference
Petrol darivatives 44.3 36.4 - 1.9
Water powsr 23.2 30.9 + 7.7
Timbar, ccu> birurse and |
vegetal coal 8.8 19.1 - 9.7
Mineral coal 3.3 8.6 | + 5.3
Others cources 0.4 5.0 + 4.6

Total 100.0 100.0 - |

Source: lMational Enargy Balance -~ 1977 - Energy Miniastry, pp. 18/9

The date shown in Table 1 let us know that the Brazilian strategy
in relation to itg energy Lupply will be baned on the intensification of
uge of water power, mincral coal, nuclear energy and of alcohol, the two

latter includcd in the item "oihar sources,




It im worthwhil« meniloning that Brasil is praotioaliy poor
in fossil fuels sic: .. ..., siale, natural gms and ooal therefore,
does not have many ulternatives to adopt for the inorease of eupplies
to meet Bras:lian energy needs.

1.2) Potential of Fermeniation Aloohol

Aloohol orn be umed as fuel eiiher in a blend with gaeoline
or by iteelf.

Engines wore oreated in the seoond half of the paet oentury
and aloohol was used as fuel. However, the) were developed in countries
where oil was more abundant than alochol and then made in euoh way as to
oonsume oil derivatives rather than alovhol.

Anothar important oharscteristioc of aloohol is ite use in the
ohemioal indueiry as & eubetituie for oil byproduots and its derivatives.
Under theee oiroumstances, it ie worth coneidering aloohol technioally
as an oil eubetitute, notwithetanding the problem that large-soale produoiion
will be posrible only in & number o” countries.

Thims is due to the faot that aloohol might be produced by the
transformation of soclar energy inic vegetal biomase via photoeynthesis,
acoording to an agrioultural syetem that takes into ooneideration mot only
the most fuvourable plant but aleo s number of favourabie natural, eoonomio
and eocologioal faotors.

It is already kncwn that a large variety of plante are able tc
produce aloohol, through a fermentation proocess.

Regarding Brasil in partioular we can say that sugar ocane is the
most important of theee plante, followed by sacoharine sorghum, and oorn,
and manioo, respectivaly.

1 wil]l be referring moetly to sugar cane from now on not only
because it ie my field of main intereet but also beoause it ie 00 far the

only green plant with definite and controlled teohnology under indugtrial

sanagement to produce alcohol.




1.2.1 Availability of Tillable Land

There are three main factors influencing the produotion of
suger oane: eoil, topography and temperaturs. Soil ie one of them
despite the faot that sugar cans ie not a very demanding orop in terms
of soils, particularly if we ooneider today's advanoced methods of soil
preparation and fertilisation. It goes without msaying tiat the rioher
the soil the bettér the agricultural yields, bui even with minor yields
it is possible to produce sugar cane in almost any type of eoil. Tne
faot that Bragil has a great variety ci soils doesn't prevent us from
planting oane suocceesfully in almost every section of the oountry.
More important than that is topography because while soils ocan
be correoted in terme of fertility, it oannot be influenoed by man in
any other way. Thus, if eteep inolinations are found, mechanisation of
soil preparation, oane ou'gting and transportation is extremely diffioult.
The last but not least faotor im temperature. It should be
betwsen 15 and 40 degress Centigrade (59° and 104° F.) and the level of
preoipitation ehould Lo cver 1,200 mm annually.
Not many regions in the warld present such suitable oombination
of soi lle, topography, temperature and water availability oonstituting the
physioal basie for a large-scale production of alocohol to substitute oil.
Among the oountries whioh have such adequcate areas; Brasil is the one with
the biggest potential in natural rescurcee suitable for sugar oane produotion.
The oane aotivity in Brasil presently oooupies an area of about
2.5 million heotares, that is, 25.000 kmz. Thie area provides the production
of 100 million tons of oane which would produce 7 billion liters of aloohol |
annually if they were totally prooessed.
For you to have an idea of how signifioant these figures are let
me inform you that uur annual gasoline ooneumption is in the order of

15 billion liters.




A program planned to reach a production of alcohol two times
the present casoline corsumption wo ld require eithar . land area of
10¢.. 000 km2 with cone plantations or much less because, teing an additional
production, it might be impliicntec witk such productivity levels that the
land area {irst necded cauld be reduced to 6.000 km2. This is a small
area if wo compare it with thi Brazilian potential to produce sugar cane.

Two sectiors of the countiry are still agriculturally virgin, so
to speak: the Vallay of the San Francisco and the Cerrados Region, the
former in tho northnrn part of our country and the latter locaied in the
central region. Both offer tillable land not yet under cultivation of any
kind, whose potential for production of sugar cane 1s the most valuable.

1.2.2 Manpower

Considering an everag: productivity of 1.5 man/day per ton for
the production of 100 million tons of oane the volume of the employed
manpower ir in the order of 417 thousand rorkmen.

A program for the exprnsion of the sugar cane crop can be
accomplishe. with a higher producti.ity level.

Under these conditions, in case ws admit productivity of 0.8 man/day
per ton of cane, tlie additional voiume of the required manpower is about
9%2.000 worlmen, a< followa:

cana volume = 30.000.000,000 litors = 428.571.000 tons
10

number of workmen = _Q__§ man/dal x cane volume = 952,000
360
Thie manpower contingant %o be employed in the rural zone of

the country is not iancompatible with the economically active population
living there.

As a matter of fact, according to the census data of 1970, there
wo‘rc approximately 26 million inhabitants living in the Brazilian rural

tne in the age tange from 15 to 60 years for both sexes.
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The only problem conoerning large~-socale sugar oane plantatic. .
is the need for a migratory flux of workers to the areas to be tilledj
for example, the San Francisoo Valley and the Cerrados Region where one
oan find & very low demographioc density espeoially if ocompared with other
rural sones.

1.2.3 Luminosity

Using sugar oane or any other green plant for the produotion of
aloochol to substitute o0il is the same as to use solar energy as a primary
souroe of snergy.

For you to have a better idea, oonsider the olassifioation made
by Ananichev in his paper "The Energy Problem and Jources of Energy".

He classified these sources into 7 systems of whioh I will only mention
the seoond one.

"System 2 ~ based on organis life, such as photosynthesis and
the energy of mioroorganisms. Solar light, solar radiations as ﬁll as
0Osmic rays are sources of energy that operate over the living material".

In the light of the above, the utilisation of sugar cane corresponds
to the utilisation of solar energy in the primary form of light whioh,
via photosynihesis, is transformed into vegetal biomass.

Under these oiroumstances two elements ought to be oonsidered.
On the one hand, the vegetal matter that presents the best effioiency
in absorbing suoh energy and on the other, the fraction of energy in the
form of light, whichreaohea the surface of the earth.

1t is easy to understand that the tropioal sone presents the best
luminosity level on earth and the minimum level of oloudiness. Consequently,

the maximum isolation is observed. In Brasil the region whioh presents

the highest luminosity level is the Valley of the S. Franscisco.




Figure | shows the thermal potential of that region ocalled
"BARRA-BA" in comparison with other sugar oane areas in the world. Onoce
the thermal potential serves to meamsure soil temperature and this ie oloeely
related to the snvironmental luminosity, one can testify the esuperiority
of the S. Francisco region in relation to the others.

1.3 Advantage and lisadvantagms in the Alcohol Production

1.3.1. Effects on jalance of Payments

The purchase of imported o1l has becoms a heavy burden for the
national economy for two major reasons! iirst, the steady pace of price
inoreases and secondly 30.1/ of the exports income of the country is used
to pay the bill of imported oil.

A program to substitute alcohol for oil has the advantage of
reducing the burden that the importation of such fuel represents for
the balance of payments of the country.

According to data taken from the National Energy Balanoce 1 liter of
aloohol is equivalent .0 99% of a liter of gasoline, in energetic terms.
Under suoh conditions, 0O h’Jlion liters of alcohol represent an oil volume
in the order of 186 million bbl, that is, US$ 2.3 billion at today's prioe.

Forecasis have been made that petroleum will be coceting threefold
by 1985 and in case they come true thosa 30 billion liters of alcohol will
represent a saving in the order of § 6.9 billion for our country.

1.3.72- Pollutant Effectis

You might have heard of the so-oalled '"Oreenhouse effeoct" that

ocours when 002 is released by a number of things including one that is

the reeult of the gascline combustion. 002 is then in the atmosphere
forming a "blanket" that reflects heat and warms the sarth. Just think
of the effect it causes on our vegetation, on our health.

For a long time pollution has besn one of the greatest oconoerns

of our ecociety; the exocessive number of vehiolea in the sireets and the




excess of ), relessed by them has heen worrying scientists who have
been doing ‘.eir vest to find out a atisfactory solut.on for the problem.
At the Aerospacial ''schnical Jenter in razil dtudies were
carried out and the results shuwea inal 1f alconol werc added to gasoline
in a 10/ ratio, & fuel ciund whose eifects over pollutlon would be almost
the same as those of the gasoilne coutugticn couiidl be oLtained, However,
an engine working solely witnu alconol would almost eliminatie air pollution.
The only sattendan: pro:icwm concerne the disposal of a residue
derived from the production ot alicohol, that is, vinasses. Nevertheless,
this question should be faced vy tuking twe differsnt pointis into
consideration: the pollution itseif und the recovery of salt and crganic
substances.
A workshop has veen recenily held in 1o de Janeiro and 4 main
golutions for the vinasges pronlem have come out:
1. In a short—-term tasis the vest to do i1s to melt the vinasses
in irrigation wsater so that it can serve as a fertilizer.
2. A vyproduct can te outained ihrough evapoiation and that may
ve used as manurae or caltle feed.
3, Vinusses can be used as fangl suvsirate for the production
of protein with Luw content of acidity.
4. The fourth solution is the production of methane by the aid
of thermophilic vacteria.
In Campos, State of Rio de Janeiro some experiments have been
carried on the use of stavilization and oxidation lagoons.
All of these solutions are expensive, however, and demand
investment that has to be added to that for diastilleries.

1.3.3- {(ompurative Jost

As 1\ always happens when some producti 18 }1able to substitute
for another in the marketplace, different opinions as well as opposing

trends are formed.



Naturally the mtory resjeats iteuelf vhen we refe- to aloohol
and petroleum and © wyo " TR ooy e 4 omyg ~lready dinecucyed
here this im the moet ocontrove:sial of all.

I will draw a paralini betwecn both, and facts and figuree will
tell by themselves why I consider aicohol the best solution for our
esearch for alternative ensrgy remources and coneequently why sugar oanc
iey in my opinion, the orop of the fulure,

The oharsoteristios are the following:

1+ In ordar to produce alcohol one only nesds to make use of
internal faotore, that is, national ourrenoy as well as land and manpowsr
that oan be gotten at low oomt, whereas we spend on oil about 30.1% of tha
sxohange valus generated by our exporte, that is to aay we dedend on
approximately 80% of imported nil. As a oonsequence that oil ought to by
paid by the uo oalled strong ourrency.

2. Nowadays petrolium ie oneaper than aloohol due to the fact
that the former elready has an ecor~mioc structure all sdapted to ite
dietribution, réiinmied., DlLooking, comaunptici, oic., wneress many
adaptations are still required for aloohol production and oonsumption,
Neverthelsass, one should take into account tho great potential some
countries have to produce alcchcl that ray be abundant and oheap, at least
cheaper than oil, in a near future. Ior all the reasons already expostulated
previously Braeil is inoluded in the group of countries whore aloohol shall
be produced at a large scale bLacause of ita privileged climate and abundance
of green plants and water supply. On the other hand, it is well known
that the petroleum bads have been far too axplored and oonpequantly becc.ne

an inoreasingly dwindling rescursge.

2) Strategic Imnortance of Aloohol Produoiion in Brasil

The main advantage of a program aiming the replecersnt of

peiroleum by aloohol, particularly that derived from sugar oane, ip the




enlargement of agrioultural borders.

Since it is impomesible to .nink of such a program near big
urban oenters due to the inavailability of land area and its high oost,
areas which are still depending on an economio utiligation, would be
naturally boosted.

Another consequenoe of this replacement would be the generation
of stable agricultural jobs, thereby providing incentive for and
strengthening the territoral) ooccupation of rural areas.

2.1 1ndependence from Foreign Sources of Liquid Fuel

A difficult problem that Urazil faces and urges to solve is
the question of its excemsive dependency on imported liquid fuels,
particularly on pstroleum.

This dependency ocours mainly on the economio and politioal
fields.

First, our oil imports are paid for in dollars thersby disturbing
our commercial balance; yet the threat of a sudden inoreare in the oil
price is all the tirz b nging over our heada.

Our political dependency is pernaps more sericus than that. In
case we do not manage to ovarcoms the losses we have been faoing due to
the present dependent uitustion, our country will be for ever subdued by
threats of oil restriotion besides the liability of dieagreements among
those traditional national osuppliers.

The problem would bs at least partially overoome if a sound
production of alcohol were atarted in the country, whioh might also become
an exporter of oil eubetitutes to nations that do not have their own
petroleum sourcesn,

Studies corried out in Braril show that it is possible to still
1.500.000 corn/ tons day with the waste of the resultant bagasse of a

mill which operates with ths oapacity of 7,500,000 TCD and, as a oonsequence,

get 1.000.000 liters alcohol/ day.
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The result of corn stillage would allow the complementation

of cattle feed for 200.000 heads.

3) Conclusion
“he long and short of il 13 that we brazilians doubt there is
any oil in our country tut we are certain of our capacity to produce
enough alcohol 80 as to mee! cur energy needs and therefore, substitute
cur oil imports; we are also positive that with such production of
alcohol we will be able ‘o generate new jous - an important consideration
for a country where population grows at a rate of 2.8/ a year.
In addition, if we are able to produce as much alcohol as we
need to match our consumption, we will not need to rush in the international

market tendering the oil, In other words, we are helping the world

community to cope with the terrible oil crisis.
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Jigure 1

Thermal Potential in S8cme Sugar Cane Areas
(in degree/days acoumulated)
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