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CAN GREEN PETROL DE A PERMANENT SOURCE OF ENERGY
FOR DEVELOPING COUNTRIES AND FOR ALL THE WORLD ?

The lectures which have been delivered by highly qualifiea
cxperts have indicated that alcohol produced from biomass
can be utilized and that new technology can improve its

utilization either for fuel or for chemical processing. . ..

The conclusion of this seminar will be to show to the
developing countries that the industrialized nations have

at their disposal all the necessary technology to support
a Green Petrol policy,

WHAT IS GREEN PETROL 1?7

Thls expression covers alcohol issued from the fermentation
and tihe distlllation'of any vegetable sources, Those have

to be chosen according to their yleld in alcohol., The feasi-
bility study necessary for each country determine the best.
Most of these sources and the most adequate such as sugar
cane are located within 30 degrees South and North of the

equator,

But before starting any sale of this technology and the
necessary equipment which follows, it is most important to
open the door of the countries to this policy and to see
whetlhier these countries can dispose of the vegetable sources

to produce alcohol in sufflcient quanticy.

The purpose of this study is {0 answer the following
questions:

- Which vegetablce sources und where are they
located 7

- How Green Petrol policy can be put into
operation effectively ? In other words, what
are the necessary approaches and studies to
induce the countries to consider alcohol as
permanent source of encrgy like the sun, wind
and hydraulic power ?
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CHAPTER I

WHICH ARE THE BASIC RAW MATERIAL FOR PRODUCING GREEN PETROL

We have indicated abovc that Green Petrol covers all vegetable
sources which,by distillation' can produce alcohol through the
process of photo~synthesis. In fact, any vegetable which
contains some sugar or starch can yield alcohol through a
distillation process. But the yields are different,

¥00D

Fore«t can be a source of supply for alcohol., Besides the
distillation of wood pulp slops (yield 2% sugar), therc are
in temperate climate some possibilifies of cultivating
certain kinds of wood like willow and poplars which give

a relatively good retv:'n in alcohol.

The Swedish institute sai‘l for instance “hat Sweden could,
in theory, supply all its energy requirements from 93,000
square kilometers (57,790 square miles) of land devoted to
short-rotation forestry.

Practical experiments at the College of Forestry show that

the forced raising of selected strains of willow and poplar
yield up to 30 tons of biomass per hectare per year, This

is cquivalent to a gross energy yield of about 135,000
kilowatts - 16 times more than in ordinary forestry. A recent
survey discloscd that about one million hectares (2.47 million
acros) of Swedish soil could be allocated to energy planta-

tions. This would be enough to meet roughly o tenth of the

nation's electricity nceds,




The production of -wvood in the world is very important.
It appeurs' from the follow.ag figures :

' COUNTRIES PRODUCTION

Worid 1.178

Western Lurope ’ 31
Eastern Europe + U.S,S.R 97
North America - 18
" The South Sea Islands 8
" Latin America 224
Far East ' 350
" Near Last : h2
Africa 253

Others 155

TOTALuvevvueeass  1.178 millions cubic soiox ‘

In the developing countries the fire wood represents 1/3 of
the energetic resources. In certaln countries it represents
3/4 of encrgy consumed, llalf of the wood taken from the foresi
of the . whole world is used as fire wood, This raise a very
serious ecological problem which explains the erosion of the
land, the change of c¢llmate and the drought which exists in
different countries: Africa, Northern Thailand, etc,

We think that should it be possible to repluce wood par.tially
in devuioning countries by alcohol, this would be of great

improvement for these countries.

We are not studying either the ciiergy coming from grass

blomass (1). The esiimated prass land area of the developing

(1) Ilease rofer +o "Energy from Diomass from developing
countrles", a very thorough study made by Messrs, JS BIN7T,
HW DEALE, HC MARSUALL frowm International Development
Center, O2ttawa,




world is about 1500 million hectares but no study has been
made so far to sce in what conditions, at what cost price
such products could be converted into alcohol, We will make
the same observation for aquatic plants. In fact, the
production resulting from the distillation of above items is
mostly Methanol,

It can of course be used for fuel purpose but with less -
advantages than Ethyl alcohol, Also the range of chemical
products made out of Methanol 1s less large than the ones
which can be produced with Fthyl alcohol, The yield is also
very low: 40 liters of Methanol for 1 tonne of dry wood.

I am mentioning this to indlicate that we do not intend to
ignore these potentialities, But 1 prefer to concentrate
our discussion on Fthyl alcohol because its technology is
vory well known and it is casy to obtain, It must be under-
stood that in any feasibility study related Lo the Organiza-
tion of a production of alcohol for a specific country, all
these sources of encrgy have to be studied, cven if .hey

may be considered as negligible,

Which are the vepgetable p.oducts to be used on a large
scalc for producing Green Petrol without jeopardizing the
quantity of any of these products already utilized for
feeding the people? 1t is necessary flrsi to fced the man,
then to give him encrgy in order to faciiltate his work
and to lncrease his cfficiency., Table (1) summarizes these

products with their estimated yield in alcohol,

We have summarized in different tables the production of
the main distillable products,

Purpose of this documentation Ls to give an idea on which
country one could find supply for making Green Petrol,

assuming that the quantities produced can be increased.
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This possibility concerns most countries in getting
better yield and increased land cultivated in order to
supply human food require onts and the p oduction of
feed-stock for making Green Petrol, '

These tables will also show for each production the

quantity produced by dovnloping country.

If the grain production is specially located in developed
countries, the production of rice concerns the developing

countries,
We have not included China which is a closed market, so far,

The quantities which are exported could eventually be
released for domestic uses when the importing countries
are self sufficieni as it is happening now in India

for cereals,

The production of the distillable »>roducts is potentially

very great without jeopardizing the requirements for food,

CEREALS

.The world produces 1,459 million of cereals, of which 168
million are exported (see tables 2, 3, 4, 5, 6). Among these,
maize, wheat, millet, sorghur and rice are awmong the most
produced. Their production is based on an average yield of
250 liters per metric ton, which is a good result and
Justifies an equipment of distilleries, because they can

be assured of regular feed-stock. When we look at the map,

we sce that most of these cereals are produced in developing
countries (170%). There is no surplus of production, except
in wheat and corn, especially in the United States and in

Canada, Corn can be considered as a source of energy for
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the Western world. The efforts made in the United States

are noteworthy. They int:nd to produce 10 billion gallons

of alcohol from corn equivalent to 400 million hectolitres
of alcohol to mix with 100 billion of gasoline at the ratio
of 10%. This programme will save 30,000,000 tons of petrol
or 3.5 billion US §, The United States have this capacity
of production, with the idle land subsidized by the tax
payers, Some other countries, important producers of cereals

(Argentina, Brazil, Australia and South Africa 2;?), could
do it as well,

POTATOES AND SWEET POTATOES (Table 7)

The production is important but the big surplus are
occasional, However, countries like Columbia, V,S.,A and
Central America could increase the prcduction above the
quantity necessary for feeding the population, The yield

in alcohol is estimatcd according to the quality of the
crop to 100 litres per metric ton for potatoes and 170 litres
for sweet potatoes. The conversion into alcohol may be very
useful for the wasted quantity which may appear when the
crop is very important o which may exi t permanently in
different countries, We have to appreciate whether the
distillery equipment can be set with only this feed~atock,
But it is interesting to consider that the potatoes wasted
or in excess can be the supplementary feed-stock to the
sugar cane., The distillation of the sugar cane lasts usual-

1y 120/150 days and the equipment remains idle the rest of
the year.

AGRUMES /PINEAPPLE (Table 8)

The yleld is very low, 25 litres per ton for pineapple,
35 litres per ton for Agrumes. llere also, the conversion

into alcoliol cun be a solution for rejected fruit or excess

(1) The U.S.A have edicted many dispcsitions to encourage the
product of ethanol out of corn and to blend alcohol with
gasoline up to 10 % to reduce the demand for oil.

(2) South Africa has Just decided to produce alcohol out of
corn and sugar cane to meet the non delivery of Iranian oil
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of production which cannot find the outlet in the world

market.
BANANAS (Table 9)

The production is dmportant: 56,000,000 Tons, The export
amounts te 7,000,000 T. about, There is presently an excess
of production in the worid. Central Amerlica and Panama are
organizing a joint action for finding an outlet for 1 million
tons of bananas, The yield in alcohol is relatively good; it
is estim&téd at 250 litres average (Green bananat 300/350
litféa, Ripe bananas 100/110 l1litres). This return justifies
the sét;up of a distillery provided there is sufficiont
quantity to be used, 1 million tons of bananas for example
would represent a production of 250 million litres of alcohol
or 2.5 million hectolitres or more than 52 million gallons,
necessitating at least 2 or I distilleries. The distillation
coulu be made with a special preliminary equipment in using
the distillation oquipment for molasses and sugar cane, It
could be trecated after Lermination of the distillation of

the supar cane. This quantity refers to a part of the world
(Central America) but could be increased world-wide by all
the wasted bananas which oxist in the various producing

countrics,

PAPAYA

The same thing can be said about Papaya which is also a
tropical fruit which is produccd in large quantity. Although
no statistics eppear in the report of FAO, the estimated
yield 1s not very high (130 litres per metric ton), but is
vworth being considered because the price of the raw material

is generally cheap.

DATES AND IFIGS (''able 10)

The distillation of the first gives about 200 litres per
metric ton and for the figs 260 litres, The production of



these fruit ., located in limited countries: Iraq, Iran,
Portugal ; in these countries the production can be
increased, Table n°9 summarizes the quantities produced
in the world for most of these products and the yield for
each product,

MAN1OC (Cassava) - (Tables 10 and 10 bis)

It is a big production and an easy one in tropical countries
(Thailand, Philippines, Indonesia, West Africa, Brazil,
Central America)., The production being very often a natural
one makes it an easy one. The yield is about 160/170 litres
per metric ton, The processing of Manioc/Cassava into
alcohol requires a lot of enzymes. Brazil has indicated a
national piogramme of production of alcohol 25% based on
Manioc, It i35 one of the Raw Material which can be consi-
dered as poiiverent, Tregular source of energy (1). The only
objection is that to produce one litre of cassava alcohol
this necessitates 0.8 litre of fuel. But very important

studies are made to reduce this consumption of fuel,

SUGAR CANEL (Tables 12 and 12 bis)

Among the vegetable material which can be converted
succesasfully into alcohol, sugar cane appears as the baest.

WHY ?

1°/ Becc.uc i.s cultivation is spread all over the world,
There are 110 sugar producing countries of which 69
grow sugar cane, 31 grow sugar beet, 10 grow cane

and sugar beet.

2°/ The sugar production technology is well known and
the equinment in sugar plants represents in the world
2496 sugar plants of which 1015 beet sugar plants,
1481 carc sugar plants, taking into account only the

plzants which have a capacity above 400 tons a day,

— - -

(1) Special study of Mr. Emo Roque de Oliveira reproduced

by Licht International Molasses Report (31.12.78): Fthanol

renewavle fuel for DBrazil,



3°/ The production of sugar has increased in very big
quanti’ies as it appears on Table n°i12.D. For the past
10 years, the production has risen from 65 million tons
to 93 million tons, reflecting the possibility of
increased production, especially in the sugar cane
producing countries,

4o/ sugar cultivation is spread over 22 million hectares
of which 9 million for sugar beet and 13 million for
sugar cane., The cultivation of this vegetable is the

means of living of millions of people and it is an
important economical and social factor of the develop-
ment of many countries,

Furthermore, the export of sugar which represents

about 31 million tons is the source of more thaa

6,000 million foreign currency earnings, which are

badly needed by developing countries,

5°/ Possibility of having their surplus of sugar cane
produc :d absorbed by the production of Green Petrol

and to regulate thelr sugar market.

6°/ The pussibility of increasing the production of sugar

cane is tremendous, The countries which have this
possibility of production, especially the tropical
countries, are in a very favourable position as a
world energy reserve provided they can find the
financing for setting up distilleries. Tt is interes-
ting to realize that the investments required are
without comparison with the amount of money which dis
spent every year in researches of complementary
energyt coal liquefaction, shalc 0il, The same romark
can be made with the price of nuclear energy with a

. plant costing betwecon 1% billion and 2% billion $§ and
having a working life of 10/15 years,
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The yield is between 65 and 70 litres per ton of sugar
cane (Table n°13). In :ur calculation, we will retoin 70
litres, For invert molasses we calculate that 6,5 tons
of sugar cane arc necessary to produce one ton of ocane

invert molasses,

If we take the average production of sugar cane per hectare
(60 tons)(1) we cun say that the production of alcohol is
about 420 litres/ha. The process is woll known and the
posaibility 01 distilling suger cane will bring a new
outlet to.the;cane grovers in having the Sugar Jjuice going
to the distillery to produce alcohol instead of going to
sugar production,

In disposing of two outlets instead of one, the sugar
producing countiies have the possibility of regulating
their sugar murket, I have explained how the Grgen Petrol
policy can help the sugar market on two seminars which

were held in Deccember 1978

- one in London before the consumption commititee of the
International comnit se of the Inte national Sugar

Organlsition,

- the other one beforo thiec Sugar Commission of the

Common Markot,

WHAT ARF THE SUGAR PRODUCTS WILLCH CAN PRODUCE ALCOIIO]L,

We must avoid any misunderstnndjng and make a distinction
between molasses, by-product of Sugar and direct distilla-

tion of supar Leeot and sugar cane,

a) MOLASSES

Any production ot sugar leads to a production of Juice which
usually contains 50 % sugar and which is ca’led Molasses,

(1) It could be increased,
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Normally, the production of molasses represents 1/3 of
the piroduction of sugar ; but it varies considerably
according to thc cquipment of the sugar plant and accor-

ding to the quality of the crop.

Equipment of the plant:

The quality of the equipment of a sugar plant depends on
the quantity'of sugar which can be extracted from beet or
cane, which varies also according to the crop. When the
beet or cane are very high quality, it is possible to
extract more sugar and consequently to reduce the quan-~
tity of molasses. But the molasses production taken as a
whole (3&/35 million tons all over the world, with abouf

6 million tons available for export) does not provide a
sufficient quantity to organize an energy policy based

on alcohol because the quantity would be tro small,
Practically all the molasses produced are already utilized
by the producing countries, either for making alcohol for
domestic requirements (human and industrial) or for cattle
food, Furthermore, the quantities of molasses available
for export will be decrcasing every year on account of the

.increased consumption of alcohol for human consumption in

tle different countries in line with the incrceased standard

"of living ; also for fceding cattle.

b) DIRECT UTILIZATION OF BEET AN, SUGAR CANE FOR DISTILLATION

There is only one country, France, which distillates directly

beet for producing alcohol, For a limited quantity: 1,400,000

hectolitres to protect some privileged producers j; the yield

is about 100 litres per ton of beet and the price of this

alcohol, which depends on the price of beet, is taxed by the

French Government: Frs 266 per hectolitre, roughly US,$ 62.

It appears that the only reliable source of alcohol in big

quantities is the distillation of sugar cane converted
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mostly in inverted molasses,

Estimation of a Limited Programme

G G on R e R cn S R S S R R R M L R GG R S GG TE R e GG GE BB e A S RS S

In a leaflet called "Green Peirol” I have examined what
quantities of sugar cane would be necessary to produée a
quantity of alcohol in order to blend it at a ratio of

15 % with gnsoline in the doveloping countries, leaving

aside ﬁrazil which has organised completely its policy,

The estimation which, of coursc, has to be checked country -
by countfy located 30 degrees North and South of the equator,
represents 10 million tons of alcohnl, or 120 million
hecltolitres,

1 —.Thé area necessary to produce 10,000,000 M,T,

'of ethanol or 120 million hectolitres.
Based on the yleld, 1 hectare of sugar cane gives
60 tons cano and, noting 1 ton of cane can produce
70 litres of ethanol, we arrive at a figurec of
k2 hectolltves per hectare. The area necessary to
produce 120,000,000 hectolitres is about 3,000,000
hectares,
The cost of field equipment is estimated at
1,000 US,$ per hectare, |
The investment represents for that part:

' 2,857,000,000 US.$. |

2 - The equipment needed to distill 120,000,000
hectolitres would be around 240 distilleries,
cach .one having a capacity of 500,000 hectolitros,
the price for each plant estimated at 25,000,000 US,
with all complementary equipment for anti-pollution,
i.e. a total ofs
240 x 25,000,000 = 6,000,000,000 US, $
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The total investment would be:
2,857,000,000 1s,$
+ 6,000,00(),000 US. §

= '8,857,000,000 Us,$

rounded off
9,000,000,000 US, $
+ 1,000,000,000 US,$

= 10,000,000,000 US,$

In order to replace 15 % of the petrol by 15 % ethanol in
the developing nations (apart from Brazil), a national and/or
international investment of 10,000 million US, $ would be
needed.

-But this will enable the natbns concerned to make an annual
saving in foreign currency of .hout US.$ 1,000 million (1),
and without outside expenditure except for fertilizers and
the machines to cut tbhe cane, subject to some equipment which
could be produced domestically,

Ve repeat this is only ar estimate of the amount of invest-~
ments considered, The figures quoted above are only meant to

g¢ive an idea of the magnitude of the project.

Such investment is not impossible to achieve, Firstly, it is
made over a period of time (about 2 years is needed to build
a distillery, and during this period the land must be planted
with sugar cane or cassava), Some comparisons will help to

appreciate the relative size of this investment,

It is almost the price of 5 nuclear energy installations,

(1) Today the saving would represent at least 1,500 million Us.
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It is effectively the price of 69,000,000 tons of petroleum,

(about 3 % of world production), or 1/3 of the budget deficiti o

USA.,, 2.5 % of the total armament expenditures last yecar,

0.3 % of the oll receipts, ’

This is a safc source of cnergy, one which can be renewed
each year; thanks to the sun, water and manpower, elements
present in a large number of countries adapted to sugar
cane or manioc production, Ethanol (Green Petrol) seoms to
be a sure source of energy which should be developed on

account of its vegetﬂblg origin,

ALCOHOL PRICE

Is the utilization of alcohol as a source of energy economical :

We must face immediately the objection raised by the high
price of alcohol comparatively to some other sources of

energy., We will make twu preliminary remarks:

1) Nobody knows the price of alternative sources of
energy such as: sovlar, wind, nuc.ear, coal
liquet'action, etc,

Estimated cost of shale o0il, for instance, is about

the equivalent of 25 $§ per barrel. Coal ligquefaction
arrives at the same price.

2) Nobudy knows what will be the future oil price within
10 years from now, but some studies made by reliable
organizations such as Exxon, Shell and so on indicate
for 1985 a pricc of 25 $ per barrel (1), We must

reallze that we are already on a rising trend since

(1) The lranian crisis has created a shortage of oil or a
fear of shortage and prices for Arabian light spot have '
reached US $§ 23 per barrel paid,
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the OPEC posted price in foree in 1978 ($ 12.70
per barrel will be at the end ot 1979 § 14,50),

Today the price of dehydrated alcolhol bater] on +ihe natity
of the floor sugar price of 11 cents indicated by tha
International Sugar Organization comes around 400 8 per ton,
The price of gasoline must be gyuo‘ed 200 US § 1like Naphta
(the naphta price has raised from 130 to 190 during 1978),
Consequently, the price of alcohol itz about +wice the prira
of gasoline but it is a wrong and short-sighted view of tiin
problem, because 1

a) the comparison must be made nlso with the retail
prices of gasoline and alcohol which very often equals
out, It must be understoud that in this case tie
difference is negligible, and governnents as an encou-
ragement for its use have heen forezoing toxes on
alcohol, It must also be noted that in paying for
alcohol al § 400 you are in a position tn pay ﬂnu
growers of sugar cane the parity of the sugar price
at 11 cents per 1b. which is the floor price of tha

nternatlonal Sugar agreement,

b) Furthermore, the couniries are equipping themsclves

with an independent source of energy wvhichk is pricelnss,

All these reasons and others coniribute to minimize the
effect of the higher price for blended gassiine in favor
of increased economic benctits for developing countries in

the long run,

It appears from the above explanation that sugar canc is the

best materinl for producing a’coho’,

Consequently, the action for promoting Greei: Petrnl rust
develop in the countries where sugar cane grovs already ane

can be increased, These regions could Lecome 1= the future n
"new Middle Rast",
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CHAPTER TI1

WHICHI ARE THE DEVELOPING COUNTRIES WHO CAN PRODUCE GREEN PETRO

We have examined in Chapter I the main agricultural and
vegetable products which can be converted into alcohol and

used as a renewable source of energy every year,

There are about 92 countries who can benefit namely of this
possibility, thanks to their climate, their soil and their
population, They arc specially fit to produce tropical
distillable products:

- In Africa (ieeevescsesccsrtscscsscscsses. 37 countries
“ in AS1ad ceeeecsscstssacosssesscosrsesesssnss 22 "
-~ in America (North & South and Caribbean), 27 "
- in the South Sea Islands .c.soeescoscsses O "

TOTAL ..csee¢ 92 countries

Thoy should be interested by the policy of Green Peirol to

" have a permanent source of energy.

Among the above, there are three countries where Green Petrol
is in force and who consider alcohol as their permaneni source
of energy. They have taken the necessary measures to carry oul

such policy to their best advantages.

There are 10 countries where the idea of Green Petrol has
been accepted, however they have not yet fully organized
their realization of the poulicy,

We have all the remaining countries which are not taking

benefit of their rich soil.



Thore are, of course, besides the above countries, some
others located outside of the equator whrre sugar cane

can be produced, however it requires a preliminary study
to bring about a positive statement.

We stated in the previous chapter the possibility of

Unitod Stutes . producing Green Petrol to R groat extent
with corn and Sweden with apecial wood.

r
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CHAPTER III

s POLITICAL, SOCIAL AND ECONOMIC CONDITIONS

M

T0 ACHIEVE GREEN PETROL POLICY

The necessity for developing countries to use theilr

ggggggul source_of energy

It is a MUST for them for the following reasons:

1. Comparison between developing and developed countries
of ti:e quantity of energy consumption is significant.
Per capita consumption

Kg. of coal equivalont

1975 (*)
Low income countries 52
Middle income countries 524
Industrialized countries 5,016

2. The above first two categories represent 127 countries
and a population of 2,820 million,
Those figures give you an iden of the magnitude of the
problem,
How will it be possible for developing countries to have
the financial resources to import enough petroleum to meet
their energy requirement, which :s absolutely necessary
to improve their living condition, their industry and
agriculture ? Therefore, it is a MUST for them to find,

on their own territories, alternative resources such as

(*) Report on the Development in the World (World Bank, 9178)



sugar cane or cassava which help them to meet their

energy requirements,

3. For the sake of a discussion, I remind you of the

following advantages of such action :

a) To enable developing countries to have a source of
energy of their own is priceless,
The situation of o0il coming from the Arabian Gulf
brings support to this assertion. Nobody can guarantee
not only in quantity but also in availability of the
quantity of oil which will be coming from the
Arabian Gulf,

b) The developing countries will be able to reduce the
expenses of petroleum which, due to the rising trend
in price and consumption, may bring important savings

in foreign currencies,

c) It will give an impetus to the national agricultural
economy by cultivating more land and creating more
job opportunities as well as in equipping their
countries industrially.

@) At last, but not least, it enables the countries
having some excess of vegetable production such as
sugar cane or cassava to have the possibilities to
see these surplus disappear through the conversion into
alcohol. Tt will also help the sugar market in offering

to cane sugar an alternate outlet,

Three years of experience in proposing the Green Petrol
Policy to be adopted by various governments among developing
countries have taught mc¢ that the best idea, the soundest
and the most logical solution to a problem is not accepted

easily when first introduced,

The example of Brazil was not sufficient enough to convince

most of the countries to accept, on their government level,
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the idea of considering alcohol as a permanent source of

enorgy, especially where t .e conditions are best fit.

To produce a renewable source of energy on their own land
without digging 3000 meters deep for searching oil, and

of course with less cost for research has taken three yesars
to be accepted by governments such as Thailand and
Philippines. ' :

The industrial technology is not the most difficult item to
uell,yitlis the intellectual technology which is most

difficult when it obliges people to take a different

approach in solving the problem of energy shortage and to

meet the necessities to carry on such a policy us Green Petrol,
The following are the conditions I would like to touclh upon

in order to make Green Petrol policy successful in developing
countries,

1. Politi-cal conditions

Little can be achieved if 'he government of a country does
not have a serious concern or insight to the energy shortage
in the world a:d for his country, When the government of a
country faces the problem of energy in full view and realiszes
the impossibility to meet all the energy requirements by the
importation of oil, it becomes clear that it has to find on
its land with its national resources, a source of energy of
its own,

2., Social conditions

- The production of Green Petrol may raise some problems which

we do not intend to solve here at this time because it varies

according to countries, However it must be indicated that

Green Petrol pollicy necessitates two kinds of woﬁkera; N '
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|
Those who cultivate the cane, collect it and transport it i
to the distillary plant, |
In most countiics, 1t is a traditlonal type of work
utilizing manpower speclalized for many years and is
abundant in the Aaian countries, It is not the case in
some countries like Africa where it may be necessary to
import manpower whilch can be found in some uther countries,
provided the living conditions are acceptable,
One can reckon, on average, on one worker t¢ cultivate and
collect the cane from every 70th hectares harvested.
Today, the cutting of cane which is considered as a manual
labour can be helped by machine at the ratio of, on average,
one cutting machine for 170 hectares for each campaign,

Some machines harvest up to 400 hectares each campaign,

Another category of workers 1s those who will wor': on the
distillery plant,

They require non-specialized workers, about 40 per distillery
of 200,000 hectolitres and 10/12 specialized cmployees like
englneers, surveyors and laboratory workers.

This tecnnical assistance can be found among Furopeans or
from people coming from countries having an experience in
running of distillery (Brazil, Egypl, India) with perfect
knowledge of this type of work,

Economic conditions

The production of vegotable sources which are suitable for

producing alcohol, such as sugar cane, cassava and others

has to be organized and well planned., It must be sufficient

to meet the alcohol requirements necessary, for blending

gasoline with 15% alcohol and for starting some chemicul

venture if any,

An evaluation of the expenses involved must be studied:

- for develouopment and cultivation of the land,
- for equipping the countries with a sufficient number
of distilleries,
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It is also important, afier the evuiuation of all the
expenscs, to sce how they will be financed: private caﬁital,
loans from international ocrganizations.from bankors, Those
problems must ve cxenined wioliia the irade of what I would

call an intellectual engincering,

Necessity of a Fcasibility Study

All these actions must be carefully investigated through
a feasibility study which will examine the problem from nll

- angles based on facts and figures to bring about a practical
and positive solutiorn, '
This study will determire the price of alcohol which has |
to be guaranteed by the Governments or paid by them in
order to encourege the “nvestment and give an insurance

to the investors +hai thsame vill be a return,

Conclusinn

To achieve Cresn Peirol policy successfully, the following
principles must bae accormplished,

A) The Governvent of the country declares Green Petrol
Policy =5 a perimanent source of energy taking its

place in additicn to tue other sources,

B) After this policy is being adopted, the Government
procecds to its rcallization in organizing the production
of necessary vegetables, the installation of distilleries
and the distributicn of alcohol among different uses,

C) To encourage investments and obtain loans from lnterna-

tional Organizations for equipping the country with

distilleries and machinerles, Government must fix an '
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attractive price for alcohol., Failing to do this, there
will be neither investmerts nor distilleries, unless

the Government intends to build and run the distilleries
by themselves,




t

CHAPTER - IV

GREEN PETROL AS WORLD RESERVE OF ENERGY

We have focused our study on the production of alcohol
from various vegetable svurces in developing countries to

meet their requirements partially fo: both fuel and ethylene.

This study offers a larger vision of this scheme in giving
some knowledge regarding the possibility of producing
alcohol in much larger quantities throughout the world,
Facing continuous demand, iresearches for all sources of
energy becoming wore costly, more difficult and full of
surprises, it may well happen that alcohol becomes a

reserve of energy for the world,

The quantity of anlcohol necessary to mect a world requirsiaent
to have a blendcd gasoline with 15 9 alcohol can be calcu-
lated as foliows:
- for example, we estimatce the consumption of gasoline in

the world a+t : 600,000,000 M,T. (1)
- 15 % of this quantity represents t 90,000,000
The problem is to know whether such guantity can be produced,
We can give a positive answer, We see that the quantity of
alcohol required represents nine times the figures which are
given in pages 13 to 15, Thervefore, by extrapolation, we can
calculate the area, the investments and the number of
distilleries.

If we proceed by oxtrupolation from the “iguros quoted we

see that such policy would require:

(1) United Nations Statistics,
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a) Area to bo cultivated
9 x 2,857,000 hectares = 25,713,000 . hectares,
There is enough space in Africa, Asia and America to
find such land.
The total arable land resources of the world are
estimated at about 1.5 thousand million hectares (1),

b) Production
We have seen in the previous tables and comments in

Chapter I, the different vegetableswhich can be produced.,
Table n°14 gives an idea of the total production of these
distillable vegetable products,

The typical example, the market of sugar cane could be
increased by placing Green Petrol among the permanent

source of energy.

¢) Investments
These will amount to about 29 billion US § (1/6 of the
budget of U.S.A, 1/4 of the armament expenses in 1977).

d) Distilleri-zs
240 x 9 = 2,160 (See page 13, Chapter one, at the bottom)
The realization of all scheme now appear to be possible,
Without under-estimating the practical difficulties for

achieving such programie, 1t appears to be feasible and
most certainly less costly than the petroleum rescarches
and it is surer because there is no risk.

The growth of vegetable/agricultural product can be
organized to be developed. When they are distilled into
alcohol, these sources of energy can be stored easily
and without risk of evaporation,

Conclusion

In a world which is so hungry for enbrgy and which makes

80 many researches, sugar cane and eventually cassava appear
as the best producers of alcohol, They are not the only ones
and they ccnstitute complementary source of energy for the
world,

(1) "America's Agricultural Future" by David Pimmentel
and John Xrumniel,




CONCLUSION

We hope that this paper has been able to bring a new realistic
vision of how can Green Petrol be a permanent source of

energy for developing countries and for all the world,

In addlition to the scientific and industrial technologies

vhich have been widely studied in the different workshops,
we have tried to demonstrate that previous to the sale of

the material of any technologies, 1t 1s necessary to open

the doors of the countries und also, and not the least, to
open the minds of the governmenis'officlals of developing

countries,

We repeat, as a conclusion, that it is an obligation for
the countiies s0 short in energy and so short with medns

of payment for the import of oil, that these countries
explodt their natural veg table resource: which can produce

alcohol to be used as a source of cnergy and as a chemical
rav material,

The possibility of having the source of energy renewed
every year reminds us of a sentence which was spoken by
a very qualified expert of the OPEC in 1977 when I was
explaining the Green Petrol to him: "you are bringing us
a renewable source of energy while we are working on an

exhaustive source of energy",

The governments of developing countries are now confronted
with this huge responsibility towards their present and
fuiure citizens with the following dilemmas
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+ Do nothing and wait for some miraculous .
help incurring the risk - and the prosent
events prove that it can become a reality -
to have to pay very high prices and even-

. tually to have the resource in oil curtailed

by rationing,

« Or exploit their national ro.ouroolllq‘m
quickly as possible in order to be ready
to face the fallacious, uncertain future of

0oil resources.
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TABLE 12.D

EVOLUTION OF TIIE WORLD SUGAR PRODUCTION

(Thousands of tons of raw sugar per campaign) (1)

J . o
SAMPATGH (1) pngggggxon gﬁgiﬁ gggin DEBTS CAﬁE
o
1900-01 9,653 6,090 3,563 63.1 36.9
1910-11 16,824 8,668 8,156 51.5 48,5
1920-21 16,831 4,906 11,925 29,2 70.8
1930-31 27,863 11,921 15,942 L2.8 57.2
1940-41 29,902 11,684 18,218 39.1 60,9
1950-51 33,576 14,102 19,47, h2.0 58.0
1955-56 39,882 16,097 23,785 ho. 4y 59.6
1960-61 55,442 24,266 31,176 43,8 56,2
1967-~68 65,624 29,124 36,500 Ly, 4 55.6
1968-69 68,A09 30,451 38,158 Ly, h 55.6
1969-70 73,787 30,157 43,630 ho.9 59.1
1970-71 73,026 30,181 42,848 41,3 58.7
1971-72 (2) 72,737 31,200 41,537 h2.9 57.1
1972-73 1 76,724 31,035 45,691 4O.4 59.6
1973-74 80,491 32,342 48,140 ho,2 59.8
1974-75 79,051 29,061 49,990 36.8 63.2
1975-76 81,631 32,320 49,311 39.6 6C. 4
1976-77 87,537 33,356 54,181 38.1 61.9
1977-78 93,551 36,109 57,442 38.6 61.4

———

(1) This table gathers the figures of the national campaigns which datoes

differ according to the countries, by opposition to tlie Table of
Balances issued at a fixed date,

(2) From this date, the conversion rate of raw sugar into white sugar,
initially at 0,90, has increased to 0,92

ST MR sem o e i - e —— L B ————— t = & o ;25 e - ————— o & =

The first six world producers supply half of the world sugar

production
49.8. million tons (Mt) in 1977-78 '

C.E.E, : 12.5 Mt CUBA : 7.4 Mt
DBRAZIL : 8.8 Mt INDIA t 7.0 Mt
U.S.S.R s 8.8 Mt U.S.A (%) ¢ 5.6 Mt

(#)Hawa® and Porto-Rico included.

February 1979
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TABLE 13

FQUIVALENCE

- 1 ton of supgar cune = 157 kilos of cane invert at 75‘,‘3 sugur,

us § 12,

- Price sugar cane ton

Onc ton cane invert will cost aboul US § 315,

6.5 tona of canc required Lo prodiuce one ton of cance invert,

CANF. TINVERT

¢« 2.5 tons of canc invert are cequired Lo pyaduce one Kl

of ubsolute alcohol,
compared Lo 3.7 tons of molassces,

but it is costly Lo produce it,

SUGARR DISTILULLATLON

e 1.7 ton of raw sapgur js required to paooduce 1 X1 of
absolute alcohol compared to 73,7 Lons molasses and

2.5 tons Inverl wmoluasses,

The conversion of sugar inlo alcohol Ls more costly

than distillation of molasses or cane iinvexti.

February 1979
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TABLE 14

PRINCIPAL AGRICULTURAL I'RODUCTS
AULE TO DISTILLATION

(FAO Statistics MAY 1978)

M T
l WORLD l
! !
J ! l
PRODUCTS I PRODUCTION 1977 |  EXPORTS 1977 !
! {1000 MT) ! (1000 MT) !
! ! !
. I I I
. ’ [ L !.,)! Lo T ! . l
WHEAT l 386,596 ! 73,618 (*)
! ! !
MAIZE ! 349,676 ! 57,122 l
! ! !
BARLEY~RYE-0ATS~ | e ! - . .
MILLET-SORGHUIt | 356,235 ! 274195 P
_ ! ! N
(RICE, PADDY ~ "' 366,505 ! - !
HUSKED RICE ! - ! 10,819 !
! ! !
SUGAR CANE l 737,483 ! ) 21,67z ! : . \
. 072 Sugar, Centrifu-
SUGAR BEETS : 290,119 : : ~gol RAW
POTATOES ! 292,98 ; h,509 !
! !
APPLES ! 21,348 ! 3,000 |
! ! |
AGRUMES ' 50,329 | 7,149 !
! . !
GREEN DANANAS 1 66 | ! e !
AND PLANTAINS | 56,489 | 6,825 |
! ! !
DATLS ! 2,249 ! 358 !
P 1 !
CASSAVA (Manioc) | 110,167 1 | See special Note
| ! ! annexed to Table
! ! ! "CASSAVA"
! ! L
! l 1
FIRIE WOOD : 1,178 : :
| Million ! |
1 cublic moters | |

(*) Weat + Flour (Whoat oqudiv,)

February, 1979









