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In 1975, Brazil has developed its alcohol programme due to the
following six main reasons:

. T 8aving of foreign bills
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~ increase of the gross national product

= development of the agriculture in under—develo;nd
regions

- balance of regional economic differences

= creation of possibilities for work in regions
which are economically under-privileqged
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The first phase of realization of the alcohol programme foresaw
the economic utilization of molasses to alcohol; the second phase
the utilization of juices from sugar production and furtheron

the complete utilization of cane in the autonomous distilleries.
For this, it was and it is necessary to enlarge the cultivation
area and to reconstruct the existing sugar mills in such a way
that the delivered quantity of cane can be processed, and to pro-
ject with such a flexibility that, adjusted to the demand on
sugar, the alcohol production can be reqgulated. In the third
phase, all starch- and cellulose-containing raw materials,like
mandioca or bagasse, should be utilized. With this alcolol pro-

gramme the alcohol production was increased in the years 1975
to 1978 from 8 million litres to 2.500 million litres, which
means that 120 plants with a medium capacity of 100.000 litres
have been erected by Brazilian manufacturers of equipment.

Besides of the economic advantages the alcohol programme brought
also a valuable knowledge on the fields of agriculture, bio-
technology and energy; the decisive position of the agro- in-
dustry, especially the alcohol technology, in the actual enerqgy
conception was discovered. This recognition motivated also other
countries' to develop proper alcohol programmes.




Farmgntetion Alcohpl for Us F ng Chem F

Guidelinss on_planning_ fermsntetion_elcohol induetry in_
developing countrizs.
Th zilien Cxperiance

"(The National Alcohol Progremme)

It hee slwaya been mankind's aim to improve ths quality of
1ife anu to achisve the fulfillment of the individusl.

There ere two moin nbstacles Lhat hinder the schievament

of auch goals:

Shortege of enerqy cources and shortage of food. This eitua-
tion ie sven worse among us, rountiries of the third world,
thet are subject to s lot of problems, the solution of which
seens to get aluways “cre difflcult, getting us dangsrously
close to the lsvcl of absolute paverty.

We mey say thet the creation of OPEC was the firet definite
etep on the part of the devmloping countries towerds eswernesaes
of the importence of their naturel rescurcee for their eco-
nomic and social progreas.

The sxample of the OMIC couniries must bs followed by us,
end in addition tu this, massive investments in human re-
eourcee and resnerch programmes, aiming at devaloping




technologlies thet allowed us to increase the econoric
value of our naetural resources, must be made.

On the other hand, it is alao important for us to intansify
the scientific and technolougicel cooperation and integraetiaon
with the other developing countries, especially with those

in the tropical and sub-tropical arees, which hove to face
eimilar problema and can therefore join efforts for common
solutions. Thisg intengration is mlso important in our relations
with developed countries, Inasmuch such strategy can set off

8 chaln of politicael componenta that can contribute to the
optimum abaorption of foreign technology end propiclate the
transference not only of tre Know-Hoy but slsoc of the Knew-Why,
thus preventing our technologicel progress from being only
apparent and with no multiplyinng effect.

We are honoured by the uppurtunity that has been offered
to us by the United Nations Industrial Development Organi-
zation, the Ausntrion Government ond the VOGELBUSCH Gesell-
schaft to participnte in thig uirkshop.

We would like to explain some relevant mapects of the
Brezilian experience concerning substitution of alcohol for
cil as an alternative enerqy source,

We believe indeed that the development of slternative energy
sources, especlelly renewnbtle, can create very fevourable
ground for the correction of economic inequelities and for
more equitable relations between netians, thus promoting
grester social justice.

Since 1973, when 0!l prices went up 300 % in only thrae
monthe, Brazilian economy has become extremely vulnerable.




In ordar to relieve end, if paseible, solve the problems
brought ebout by the oil criels, Brazil passed a federsl
law creating the netionsl alcohol progremme, which con-
stitutes & series nf ayatematic measures, involving govern-
ment depertments, resesrch tentres, eqgro-businessmen,
engineering firmes and equlpment induatries, simlng basi-
celly ot ® quick expansion of alcohol praduction snd at
making alcuhol incressingly viable both as fuel and ae
chemical feedatock.

The basic guidelines tuken into sccount in the crestion of
the Brezilian alcohol programme were:

1. The pressing need to decrease the gallaping rhythm of
our forelign debt, owing greatly to incresaed oil prices,

2. the caonsiderable Urazilian egricultural potentiel,

3. favourable climate end saoll conditions for the yrowth

of species sultable for alcohol production under visble
economic conditions,

L. the existence of a gsubirtructure for the cultivation of
suger cane and production of suqgar,

5. the exinmtance of industiry able to cope with the manufac-
turing of equipment for olcohol productian,

Hesed on the above mentianed focts, the following gosls
were establiahed:

Seving of foreign exchange credits is the main goel, through
@ cut down of expenses in gil imports.
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Secondary gnals are:

1.

3.

L.

to decrease regional income inequalities, since the
setting up of autonomous distilleries in pioneer areas
eignificantly favaurs the growth and diversification of

econamic activities around them,

to decrease individu®l income inequaulities, since
manpower intensive technolugy offers many job oppor-
tunities, thus contributing to solve two crucial pro=-
blems: under-employment and migration towards the cities,

expanding the economic frontiers, since the extensive-
type cultivation of sugar carne, manioc and other rauw
materials for alcohol procduction enables the incorpora-
tion of new areas that have not vet hbeen included in the

netional economic cevelopment,

increase of capital gaods production, since the setting

up of 8 distillery require: a considersblr smount of
industrisel goods, stimulating varicus branches of industry
in backward linkage form.

Between 1973 and 1975 several cifferent ways of increasing

the Urozilian alcohol production were discussecd. Lhat would

be the ideal type of alcohol to be produced - methanol ar

ethanol? If ethenol, which raw material or materials should

it

it

be extracted from?

was finally decided to increase immedistely the production

of asethylic snhydrous alcohol cbtained first from suger cane

snd then from menioc. It was olso decided to promote the

setting up of combined sugar cane/manioc distilleries in

suitable locations,




Thue, the prouduction of hydrated slcohol was poetponad,

eince it would not be possible to ume it in the sdopted

plen of graduslly mixing olcohol with petrol snd dissel

0il, by-products that teke up ms much ps 50 % of oil re-
fining.

Tha choice of suger cane as the principel row materisl for
the production of aethylic anhydroue slcohol arisas from
the following remsony:

1. Brezil 1e traditionslly & big sugsr cane producer, with
over 4 million acres of plontation,

2. Brezil exports a large mmount of sugar and csn thuas
eombine sugar and alcohol producttion occording to intar-
nationel sugar prices,

3. compared with other sogurces, suger cane yields tha
highest rate of alcohol , er scre,

4. se alcohol cen be obteined From molasses, a suger cane
by-product, it is possible to set up distilleries sttached
to the existing sugar mills, thus making invastmante far
more prafitable end mllowing a more operstionsl flexibi-
1ity,

9. bagease cen be used for fuel, which makes an slcohol
dietillery self-pufficlent as far nm ite enargy and
tharmic neads sre concerned,

6. tha sxcess of bagasse obtained in the production of slco-
hel can be stored and ured ss fuel for the processing of
other rsw matarisls sefter the sugsr cans harvaest.




Once sugar cane was choosen as the beeic raw moterial in
the production of anhydrousn alcohnl, the next sten wes tg
choose the arcas where the distilleries would be mset up.
Here the criterias to be observed were climate and soil
conditions, mss well 88 sncio-economic and market sspecte,

Thus the following points vere consldered ms most relevant
when analyzing a ney distillery pProject:

1. reduction gof regional lncome Inequalities,

2. availability of the necesnary agriculturel ang industrial
production factars,

3. transportation costrn,

b, previston af future enlarnements of the dintilleries
productive capacity so that np future ruw material supply
pProblems would arise belween neighbouring unitas,

Uased on these criterin, certain preferencial regions were
selected for setting up nutonumous antt attached alcohol
distilleries.

Hetueen 1975 ang 1978, 210 projects were approved for the
instellation ar enlargement of distilleries, with g totel
production capacity of more than 30 million litres of alcoe-

hol per day, {.e. more than 5 thousand million litres per
year,

Rt present, mare then 200 etteched and 25 autonomous tistil-
leries are operating or beginning to operate. In 1979 they
are expected to produce 3 and 8 half thousane million litres,
which places Hrazil ag the world'e largeet mlcohgl producer.,




In the effort to eubstitute alcohol for oil by-products,
Brazil has increscec its alcohal production 17 times in

6 years, i.e. from 200 million litres in 1973 tg 3 and ¢
half thousand million litres in 1979,

During the 80/81 sugar ncrvest the production of 5 thousand
million litres per year stould be reached, which will allow
us to adopt a2 mixture of 20 % alcohol in the petrol and & %
in the diesel oil. Uy then, this practice should be in the
full use all over the country.

From this point onwards, future increases in alcohol produc-
tion should be used as follows:

1. to keep the pace with tne increazse in fuel consumption,
keeping the mixture rates at 20 % anu &4 %.

2. to produce sethylic hycratcd alcohol to be used gs fuel
in vehiclee anc engines adapted to this 2nd. The number
of such caras ic =xpectod Lo increase gradually, benginning
with those that belong to government deportments and to
large companies,

3. to increase the use of alcohal as chemical feecstock,
while alcohol technology is ceveioped and its economic
visbility granted.

Being this pragramme of such large range and deep parallel
effects, it is important to emphasize the rols of the governe
ment as stimulating and coordinating agent.

On the one hand, good care haa been taken to prevent the
trsnaformation of the prngramme into a sheer monopoly, on
the other hand it has been also avoiced laying it in the
ecle hands of private enterprise, without offer/demuand
reguleting mechanigms.




In the adopted strategy both perta piny an sctive role,
g0 that riske will not be cancentroted and the rasults of
the programme, mainly the socio-economic ones, will be
shared with fairness.

The government stimulates bcth the agricultural and the
industrial sector through long term loene, up to 12 yesre,
at interest rates below inflution rate,

The government requlates the whole praocess, approving or
suggesting mondifications in instan’lation or enlargement
projects, teking ms hasic rriteris Bgricul turesl producti-
vity snd market aspecta.

The government alaon requlates mslcnhal commercislization,
setting patterns and rules for prices and mixtures rates.
It also holde iteelf reasponsible for, or is at lesst,
coordinstor of the transportotion and distribution of the
producc.

On the ather hand, 8 profgromme that has already required
meny milllon dnllers in Lnvestmentes entails the following
positive asprcts:

1. thet sugar mill ownere may make their investments more
flexible and profitable,

2. that small and medium farmers may get tonether Forming
cooperetives or other types nof associstione, for a
thoroughly enterpriselike activity,

3. that businessmen from other areas may direct part
of their investmentrs to an agro-industrinl sector thet

presents low rieks and satlisfectory rentability,

L. that rational engineering may develop and expand ite

markets, participoating not only @s a conoultant in the




setting up of new projects, but eleo researching into
new technolngy,

5. thot the producers of ngricultural and industrial equip-
ments may expand tnelr markets ond increase thelr pro-
duction, thum making thelr companties more competitive
and their investments more profitsble,

6. thst technicians and farm and foctory workers may have
more job opportunities and better snleries,

7. that the Orazilian communl.y ss a whole mey not be sub-
Ject to unpleesant messures such as fuel rationing,

8. that the national indecpendence, integrity and security
may not be affecterd.

Rs the Broziliar alcohol prnoramme has come into existencs
only @& short time ago, it iso still not possible to fully
evaluate its results.

However, we can already staote that the aslcohol production
obteined up to now has sllnwed Brazil to reduce its otl
imports in 20 million barrcle in 1978 which i erquivalent
to nearly 10 % of our oil imports and representas an economy
of some 300 million dollers.

The widening of the economic activities can already be
felt, mainly by the coming intn aoperation nof 2% autonomous
distilleries, which menns the creation of 7% thousand new
Jobs, benefitting indirectly more than 400 thousand people.
Here we are not teking into occount the reflexes that will
certainly be felt on the induntrial aress connected with
the production of equipment and other necesoary items for
alcohol producing enterprisen.
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It should eleo be mentlored that the systems devised for
storing, mixing and distributing anhydrous alcohol have
not yet met with signifirent bottlenecks.

Gtoring and transportution have not been causing delays
in the immediate utilizatinon of alcohol in accardance with
the originsl plans.

Engines using a mixture of petrol and alcohol have not shown
sny significant lose of efficlency or durability. S5ince

the eddition of alcohol to petrol raises octane, anddition

of tetraethyl lend becomer unnecessary. This fact ia slreondy
causing 8 perceptible decrease in the alr pollution of our
lerge cities.

At present, the noin chollenges to Uraziliaen alcohol enginee-
ring ere:

1. to increnae the .tiil:zatici, of sugar cone and manioc
resldue. as feed and forti.izers,

2. to devise mconcmirally viable mini- and micro-distilleries,
80 that pioneer ereras end agricultural enterprises may
become self-sufficient as fos as energy is concerned,

3. to resesrch {ato new technologien snd new processaes in
alcohol-chemistry,

k. to incremme the thermic efficiency of sugar mills and
diatillertes,

S. to utiliz~ the bagensce surpiun - o raw metorisl thet
costs virtuelly nothirp - in cellulose and pressed -
board induntrips,
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6. to utilize the yeast obta.ned in the fer.entation pro-
ctesse: as B8 component in high«protein food for human
consumpti{on,

7. to research new materials for alcohol production,

8. to devise distilleries thaot can extract alcohol both
from sugar cane and from manioc, thus increasing their
production cycle from 100 up to 330 daye per year.

Since this last item is extremely important far the internel
sconomy of & distillery, es well as for the economy of Brezil
in general, end possibly of other developing countries as
well, we would like to sdd some comments about it.

It cen be obeserved that & sugar cane distillery producing
120 thousand litres of alcohol ner ray is more than self-
sufficient as fas ss enercy is concerned, and that it gene-
rates a surplus of bagascc that can cause disposel costs

{if {t is not adequately deal" with. Thus, sugar csne can
nat only generate aicohol tut also {ne necessary energy to
extrect alcohol from manioc or other sources.

Cambined sugar cane/msnioc distilleries are thore that can
process sugar cane 180 days a year, during the harvest
period, and extract slcohol from manioc during the remsining
150 days of the yesr, using the bajasse surplus as energy
source.

Thie combination arises from the foct that tho proceesing
of msnioc requires an external energy source for the pro-
duction of eteem and electricity.




The bamgasee surplus, on the nther hand, can be storaed
during the harvest period and used to process menioc.

Rt the same time of the sunar cane harvest, smoll manioc
farms locoted near the combined distillery could produce
monioc chips.

Not anly Brezil but alsgo African, Aslan and other Latin
American countries have an enormous potentiol and large
experience in manioc chip production. In most of thege
Countries, manioc is procecsed in a very simple and empiric
manner, through manual washing, peeling and sun-drying.

Manioc chips obteined in these small farming units could
be stored during the sugar cane harvest and then sent to @
nearby combined distillery for alcohol extraction.

The cowbined dietillery would have to be modified only in
the size ot {ts steam, power ead fermentstion instellations.
Cooking and seccherificetion sections would be the only

ones added to the complex.

Such ® combination of rew materials in the same distillery
will have the following advantages:

1. the extrection of slcohal from manloc will become viable
energy-wiase,

2. the rentebllity of a combined distillery will be much
higher than that of distilleries procecsing only sugar
tane, since the production will toke place up to 330
days per yesr.

3. the duplicetion of alcohol production with on additionel
investment of only 30 to 40 %,




be reduction of industripl tnste,

5. incorporatinn tnta the slcohol economy of those regions,
areas and economic gtru=turcs which erp oriented toworde
meniac production rather than to sugar cone,

6. ® brosder range of by-products per diatilling unit,

Technologiates, sdminetrators, businessmen, fermars, govern-
ment officiels, whom we have been sble to mest here thenks

to this UNIDO-Workshop, and especially to the representatives
of developing countries, whase production structures and
socio-economic conditions are somewhet similer to gure,

that Brezil is only beginning 1ts battle for enargy self-
sufficiency end that we are interested not only in shering
the preliminary results of our experience, but aleo in inten-
sifying technological cooperation ond promoting an aver-
grester integretion centred upon Joint research snd deve-
lopment programmes, no oo to galn faster end more definits
results and to universalize their benefits ss much as
poseible.

The conquast of slternative energy sources depsnde on the
politicel will, asimed st coordinating and vivifying the
cepabilities of s netion to encompass ell the productian
factors aveilesbls.
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