
The Brazilian Sugarcane Industry and the 
New Technologies 

The sugar scenario has changed in 
these last decades with technology 
innovation changing from one place in 
the world to another. The old sugar
cane books that originated in France, 
Mauritius and Cuba were being 
replaced by new technologies generat
ed by Hawaii, Puerto Rico, Australia 
and South Africa. Now it is Brazil's 
turn, whose sugar industry came from 
old principles that were innovated 
along the years. Some events, like the 
alcohol outbreak, spearheaded the 
development of new technologies that 
are being adopted successfully by the 
new sugar mills, also known today as 
energetic companies. In 1973, crude 
oil's price was raised dramatically and 
this crisis led Brazil to come up with a 
viable way to decrease importation of 
the crude oil for its vehicles. In 1975, 
a program called PROALCOOL was 
started with a purpose to add ethanol 
(a clean and renewable fuel) to vehi
cles especially converted for its use. 
Many cattle farmers transformed their 
farms into sugarcane plantations and 
new distilleries began construction 
using funding incentives carrying very 
low interest, aiming at producing alco
hol straight from the sugar cane juice 
and then mixing it with the gasoline. 
The existing sugar mills added annex 
distilleries to produce alcohol from the 
final molasses. 

The agricultural branch was not pre
pared for this growth. The available 
seedlings were from the variety NA56-
79 (from North Argentina), that had a 
fantastic growth in the area; even with 
smut whips infection, reaching 45% of 
the growing area of sugarcane in 
Brazil. The boom of the sugarcane 
planting had started, and a few years 
later (1979), the first cars moved sole
ly on hydrated alcohol started to be 
assembled. The alcohol cars fleet 
grew very fast, with people enthusias
tically joining this new technology and 
buying the new cars. Several automo-
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bile factories installed in Brazil joined 
the movement and, every year, differ
ent models were released. 

By 1984, around 94% of the nation
al fleet of cars was running totally on 
alcohol. These cars had a motor pre
pared for alcohol combustion, but still 
needed some gasoline to start the 
motor. In cold mornings, it was hard 
to start the motor, but even so, this new 
technology was pleasing people with 
its price, some tax exemptions and 
good performance on the roads. 
In this same year, Petrobras Company, 
the company that monopolized 
Brazilian oil, controlled the distribu
tion of alcohol in gas stations through
out the country, competing with gaso
line produced and imported by them. 
In 1989 there was a time when 
Petrobras didn't distribute alcohol to 
the dealers for about a week, claiming 
that there was an alcohol shortage and 
the sugar mills had not produced 
enough for the consumption. A dis
credit crisis started and precipitated 
the end of the PROALCOOL program, 
leading most of the alcohol automo
bile owners to transform the motors 
from alcohol to gasoline. In 1990, the 
Institute of Sugar and Alcohol, an 
institution that used to control produc
tion and quotas for the mills, became 
extinct, and, consequently, the sugar
cane sector was deregulated. After the 
crisis, the discredit on alcohol cars was 
such that the automobile industry 
decreased its manufacturing - by 1988 
it had dropped to 63%, being down to 
47% in 1989, reaching 10% in 1990 
and finally to the very bottom of less 
than 1% in 1996. 

By 1998, the anhydrous alcohol 
price was deregulated, the free market 
began, and finally PROALCOOL was 
history. In the meantime, the automo
bile industry had started mixing some 
anhydrous alcohol to the gasoline in 
low percentages, to use up the alcohol 
already being produced. In the fol-
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lowing year, hydrated alcohol was 
deregulated, and the mills with annex 
distilleries that produced alcohol from 
final molasses and had guaranteed 
production, started adjusting their 
mills to produce more sugar and less 
alcohol. The normal rate of produc
tion that up to then used to be 66% 
alcohol - 33%> sugar, was adjusted to 
50% to 50% or less. 

The autonomous distilleries started 
to build sugar mills and most of them 
went on producing both sugar and 
alcohol from final molasses. With the 
excess of sugar in the market, the 
industry went through another crisis, 
where a ton of sugar cane would cost 
the same as a pizza, forcing the mills 
to reduce costs by cut investments, not 
fertilizing the cane, dismissing 
employees and going to a reengineer-
ing process. One more cut was added 
to the age of the sugarcane fields, it 
went to 6 cuts instead of the normal 5 
cuts to avoid costs, and the yields 
started to decline. Many distilleries 
stopped operation and many of sugar 
mills and distilleries were sold to 
groups more financially stable, or 
were taken by the banks to cover its 
debts. By 2001, the international mar
ket became stable again and new 
investments were made. 

This industry shock contributed to 
its rebirth, and the growth and use of 
technology, together with the increase 
of oil prices in the world market, 
helped the alcohol program take off, 
without any low interest funding. New 
technologies changes improved yield, 
lowered costs and made Brazilian 
sugar prices the most competitive in 
the world scenario. With the end of 
subsidies, mill owners had to find their 
own way of reducing costs without 
shortchanging productivity. A 
Brazilian law was passed and all the 
gasoline used in the country had to be 
mixed with a percentage of anhydrous 
alcohol, leading to a 24% rate today. 

In 2003, the automobile industry 
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officially released the first double fuel 
car, known as flex fuel car, whose 
injection is done by a chip that con
trols the amount of alcohol or gasoline 
that has to be exploded in the motor. 
The fleet of flex fuel cars started 
increasing with the low prices of alco
hol compared to gasoline. In some 
cases, the price of alcohol was more 
than 100% cheaper than gasoline are 
worth it, even with 30% more con
sumption than gasoline. 

The multi-fuel vehicle technology, 
according to the magazine Parana 
Aqucar e Alcool, #107, jumped from 
sales, in 2003, of 48 thousand flex 
cars, to sales, in 2004, of around 329 
thousands cars with this technology 
dual fuel (gasoline/alcohol) or tri-fuel 
(gasoline/alcohol/liquid gas), or say, 
1/3 of the new automobile market of 
Brazil. This number is increasing and 
by 2010 it is predicted that will reach 
95%. 

In Brazil, two kinds of fuel alcohol 
is produced: the ethylic anhydrous 
alcohol fuel (AEAC), added at the oil 
refinery to the gasoline (24%) and is 
distributed to the gas stations through
out the country; and the ethylic hydrat
ed alcohol fuel (AEHC) that supplies 
the Brazilian alcohol flex fuel fleet. 
The company Magneti Marelli devel
oped a system called Tetra Fuel, which 
can use four fuels: a mix of 24%o of 
AEAC plus gasoline, or 100% AEAC, 
or natural liquid gas or pure gasoline 
(Nafta, as it is called in Argentina.) 
The flex technology and alcohol 
exportation will have a demand of 9 
billion liters of alcohol by 2011, and 
according to COPERSUCAR, there is 
a forecast of 560.2 millions of tons of 
cane for the 2010/2011 harvest season 
with the operation of more 43 new 
sugar mills in the Center-South region 
of Brazil. 

Besides alcohol, some other tech
nologies were added to the sugar 
industry, such as the cogeneration 
using disposal bagasse from the sugar 
mill to burn and generate electric ener
gy, generating its own power to run the 
mill as well as selling to the grid. 
According to "Revista CREA", #20, 

the potency generated by 131 sugar 
mills from the state of Sao Paulo is 
750 MW, being 150 MW available to 
deliver to the grid. If all the mills 
would co-generate, using high effi
ciency boilers, an extra amount of 
energy of more than 3,000 MW could 
be aggregated. As sugarcane is 
crushed during the dry season, this 
energy is being of great help in sus
taining the electrical power when the 
dams and hydroelectric units are low 
in water. 

To keep up with the industry 
progress, the field had also an incre
ment in technology and many and 
more productive varieties were 
released with registration and protec
tion on their planting. The charge of 
royalties generates resources to the 
improvement programs, so each of the 
four Brazilian sugarcane breeding pro
grams can improve their budgets with 
the expansion of their varieties in the 
commercial plantings of sugarcane. 
The main Brazilian breeding program 
carried by the co-op COPERSUCAR 
(SP varieties) was absorbed by anoth
er company - Centra de Tecnologia 
Canavieira - (CTC varieties). The 
federal universities Improvement pro
gram, called RIDESA, develops vari
eties in different states with the RB 
symbol, and the "Instituto 
Agronomico de Campinas" that oper
ates in the state of Sao Paulo releases 
the IAC varieties. The newly created 
private breeding program of the 
Canavialis (CV varieties) still didn't 
reach its first releases, but is working 
hard in that direction. This competi
tion is very healthy for the sugar mills, 
providing them with higher yield and 
sucrose varieties with productions of 
more than 90 tons of cane per hectare, 
and more than 140 kg of ATR (total 
recoverable sugars). The Centro de 
Tecnologia Canavieira recently 
released five new options to its sugar 
mill members with the varieties CTC1 
to CTC5, and IAC released the series 
91 and 93. The RB programs released 
the series 92/93 for Alagoas state; 
series 92/94 and 95 for Parana state; 
and Sao Paulo and Pernambuco also 

had new varieties. 
Transgenic varieties for resistance to 

drought, yellow leaf syndrome, mosa
ic and herbicide are undergoing tests 
at Brazilian institutions and soon will 
be available to the sugar mills, now 
that the pressure on the genetic modi
fied organisms (GMO) was decreased 
with the RR soybean variety released 
for planting. With the Sugarcane 
Genome finished, dozens of Brazilian 
institutions are working with the 
results of the chromosome map, trying 
to correlate yield and morphological 
traits, showing a promising future for 
the crop. 

Newer strategies of handling cane 
with the use of data loggers, palms, 
GPS, radio frequency and mainly the 
development of software of first gen
eration has helped to lower costs, 
decrease losses that were unknown 
and improve the financial returns. 
Lowering the subjectivity is the main 
result of automatization. There are 
some figures from the magazine 
Parana Aqucar e Alcool (May 2005), 
that shows that on-board computers 
can save up to 21% in fuel consump
tion and up to 30% in the maintenance 
of the vehicles. Some programs were 
developed to control the agricultural 
area, such as tools for harvest manage
ment, area leasing, fleet control, and 
farm procedures, increasing the credi
bility on the results with the aid of sev
eral scenarios for different environ
mental situations, maximizing the ton
nage and sucrose. Also, friendly envi
ronmental measures are being taken 
by the cane growers with the increase 
of green mechanical harvest releasing 
more C (carbon) credits to be trans
ferred to polluted countries in need. 
The bottom line is that technologies 
like biodegradable plastic, fuel 
ethanol, fuel cane from bagasse, and 
many other by-products from sugar
cane will replace many of the by-prod
ucts that today come from crude oil in 
extinction. 
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