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Foreword

The production and use of fuel ethanol in Brazil since 1975 represent the 
most important renewable, commercial fuel program ever implemented 
in the world to date. This currently recognized success, combined with 
the increasing interest in the replacement of oil by-products and the 
reduction of pollutant emissions and greenhouse gas emissions has given 
rise to an intensive demand for information on the program.

Unica (Union of the Sugar-Cane Industry), aiming to meet a demand 
represented by frequently asked questions about a wide variety of aspects 
of the Brazilian experience with large-scale production of fuel ethanol, 
presents as it follows a compilation of frequently asked questions and 
answers prepared by its team of consultants. Not intended to be a source 
of detailed information the following is a set of simple answers with a few 
reference quotes that can help those interested get an overview of the 
theme. To ease access to the information the text is presented in four 
thematic chapters, detailed in sub-items.
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A. Fuel ethanol: Activities in Brazil and the world context

A. Fuel ethanol: Activities in Brazil 
and the world context

A1. Fuel ethanol today

A1.1.   
What is fuel ethanol?

Ethanol is synonym with ethyl alcohol. Both terms refer to a type of alcohol 
consisting of two carbon atoms, five hydrogen atoms, and one hydroxyl group. As 
opposed to gasoline, ethanol is a pure substance consisting of only one type of 
molecule: C2H5OH. 

In ethanol production, however, it is necessary to distinguish anhydrous ethanol 
(or anhydrous ethyl alcohol) and hydrous ethanol (or hydrous ethyl alcohol). The 
difference lies in the water content of the ethanol grade: while the water content 
of anhydrous ethanol is approximately 0.5 percent by volume the hydrous ethanol 
that is sold at fuel stations has a water close to 5 percent by volume.(although the 
Brazilian specification defines this parameter by mass the information is presented 
on a volume basis for harmonization with international standards). 

In the industrial production of ethanol, the hydrous grade is the one that comes 
directly from the distillation tower. Producing anhydrous ethanol requires an 
additional processing stage that removes most of the water contained in the fuel.

A1.2.   
How is fuel ethanol used in Brazil today?

Around 80 percent of Brazil’s ethanol production is used as fuel, whereas 5 percent 
is used in food industry, perfumes and ethanol-derived chemicals, and 15 percent 
is exported.

Anhydrous ethanol is used in the production of C gasoline, which is the only gasoline 
that can be marketed within Brazil’s national territory for fueling motor vehicles. 
Fuel distributors purchase anhydrous ethanol from distilleries and A gasoline (pure 
grade) from refineries, and then blend them in the range that may vary from 20 
to 25 percent anhydrous ethanol. That means that fuel distributors are in fact the 
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A. Fuel ethanol: Activities in Brazil and the world context

formulators of C gasoline: they purchase two products on the market (A gasoline 
and anhydrous ethanol, which cannot be sold separately to end consumers) and 
produce a new gasoline grade, the C gasoline, for consumption by vehicles.

Hydrous ethanol is used directly as a fuel for motor vehicles. It is the ethanol that 
consumers buy at the fuel station for vehicles that either run exclusively on ethanol 
or are equipped with Flex-Fuel engines. Consumers who own Flex-Fuel vehicles can 
use hydrous ethanol exclusively.

A1.3.   
Is it true that ethanol has a negative energy 
balance, i.e. the energy we use to produce it 
(sugar-cane growing, transportation, industrial 
processing) is greater than the energy contained 
in ethanol for use in engines?

It is not true! That conclusion is a mistake that originates in analyses of the ethanol 
that is produced from corn in the USA. That is not the case of sugar-cane ethanol, 
such as the ethanol produced in Brazil.

In Brazil’s sugar-cane industry, the ratio between the renewable energy produced 
and the fossil energy used is 8.9 ethanol (2005). That figure is the highest among all 
liquid fuels produced from biomass around the world; the various biodiesel grades 
range from 2.0 to 3.0.

When corn ethanol is considered (as produced in the USA), that ratio ranges from 
1.3 to 1.8; in fact, it was estimated at less than 1.0 (negative balance) a few years 
ago, at the beginning of the American program, but the processes have been gaining 
efficiency. For beet ethanol (such as that produced in Germany) or wheat ethanol (in 
some European countries), the ratio is approximately 2.0; sweet sorghum ethanol 
(estimates, in Africa) supposedly displays a ratio of 4.0. The main reason for the 
positive ratio provided by the Brazilian ethanol is because the sugar-cane industry 
does not use any fossil energy in the ethanol production process, only the sugar-
cane bagasse is used. As a result, the production process (as well as the product) 
in Brazil features much greater sustainability than those of other countries. This 
fact, which is well-known in Brazil, is becoming known elsewherel as well, showing 
ethanol as an excellent fuel from an oil-saving stand point, as well as in terms of 
mitigation of greenhouse gas emissions.

14



A. Fuel ethanol: Activities in Brazil and the world context

A1.4.   
What do sugar-cane and ethanol represent in 
Brazil’s energy base?

The use of ethanol as a fuel in Brazil reached 13.4 million cubic meters in 2006 
(production amounted to 17.7 million cubic meters), representing around 40 
percent of the fuels used in motor vehicles with spark ignition engines that year. 
The sugar-cane agribusiness also generated 11.3 TWh of electric and mechanical 
power (drives), most of which having been consumed by itself (that is equivalent to 
3 percent of all the electric power consumed in the country). The use of bagasse as 
a fuel was 20.2 M toe (tons of oil equivalent).

In 2006, Brazil achieved self-sufficiency in oil, producing 1.8 to 1.9 million barrels a 
day (boe/day). Oil corresponds (2004) to 40.4 percent of the Production of Primary 
Energy in Brazil, whith a strong share in transportation, industry and non-energy 
uses.

Said self-sufficiency relies on the significant contribution provided by the sugar-cane 
industry, which reached 14.6 percent of the domestic energy offer (2006). In 2005, 
the ethanol share was around 160,000 boe/day (13 percent of the total energy for 
transportation), and the amount of sugar-cane bagasse used as an industrial fuel 
(foods like sugar, citrus fruit and others) and in the energy sector (ethanol production) 
was around 410,000 boe/day. Of such amount, 63 percent is used directly as a fuel 
in the industrial sector (food): 260,000 boe/day; in the industrial sector sugar-cane 
bagasse supplies as much energy as fuel oil and natural gas combined.

Therefore, even if the thermal energy produced from sugar-cane bagasse for use 
in ethanol production (around 150,000 bee/day) were to be left out of account, 
the sugar-cane industry would still help to replace 420,000 boe/day worth of fuels 
(gasoline, fuel oil or natural gas) for the transportation and industrial sectors.

A1.5.   
Can ethanol be used in existing gasoline vehicles 
in other countries around the world?

Several experiences in several countries since the 1970’s (Brazil, USA, Canada, Sweden, 
China, India, Thailand, Colombia, Jamaica, etc.) have successively demonstrated the 
technical feasibility of using ethanol-gasoline blends in vehicles (cars, pickup trucks, 
motorcycles, etc.) originally made to run on gasoline, requiring no change in the 
engine or the vehicle. Virtually all automakers in the world consider blends containing 
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up to 10 percent ethanol to be acceptable. In fact, using blends is usually the fastest, 
most practical way of getting a fuel ethanol program started. Even though the ethanol 
content of the blend is mainly determined by the availability of the product and some 
economic and political factors, fuel specifications can also be a determining factor in this 
process.

In Brazil the ethanol content of gasoline is higher than in other countries, ranging from 
20 to 25 percent. Due to this characteristic, vehicles come out of the plant already 
prepared for that blend range or, if imported, undergo the necessary adaptations 
(engine tuning and replacement of some components with other ethanol-compatible 
ones). It is important to point out that all of the gasoline distributed at the nation’s 
fuel stations contains ethanol.

A1.6.   
What precautions are needed for using  
ethanol-gasoline blends in older vehicles in 
countries where that practice is not usual?

There is no impediment to the use of ethanol-gasoline blends in older vehicles. 
However, deposits of gasoline in the fuel supply system are usually found in those 
cases. Therefore, when ethanol-gasoline blends are used for the first time in older 
vehicles, it is advisable to make at least the first two fuel filter replacements at 
shorter intervals than usually recommended. Since it is a property of ethanol to 
clean gasoline deposits, that practice prevents premature filter clogging and the 
resulting undesirable effects on engine operation.

Although most of the materials that have been used in vehicles for many years are 
compatible with the anhydrous ethanol that is added to gasoline, it is advisable to 
periodically check the condition of gaskets, plastic materials and metallic components 
that are directly in contact with the fuel in order to ensure their integrity.

It is important for the ethanol that is added to gasoline to be the “anhydrous” grade 
and to have the quality characteristics that are appropriate for that kind of use. 
Where ethanol-gasoline blends are used, product quality specifications for both 
straight ethanol and blends containing ethanol are usually in place. Up-to-date 
Brazilian specifications can be found on the National Oil, Natural Gas and Biofuels 
Agency’s website (www.anp.gov.br).
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A1.7.   
How are ethanol-gasoline blends prepared?

Ethanol and gasoline have good miscibility and it is relatively easy to prepare blends 
with them. The simplest method, which is extensively used in Brazil, is to blend 
them at the distributor’s base when loading the tanker truck that will carry the 
product to the point of sale. The mixing process can be either manual, preferably by 
first filling the desired volume of ethanol and then the gasoline, or automatic in-line 
blending, at the very fuel line that fills up the tanker truck.

The mixing process requires the same caution and safety measures as used 
for handling any other fuels. It is important to prevent the mixture from being 
contaminated with water in order to avoid engine problems.

A1.8.   
Can ethanol be used alone as fuel?

Brazil has been the world’s major laboratory for the use of ethanol as a fuel, and 
more than 5 million vehicles designed to run exclusively on ethanol have been 
manufactured in the country. Although ethanol has a lower energy content than 
straight gasoline (approximately 65 percent), it has several technical characteristics 
that make it perfectly suited for use as a fuel and partially make up for that lower 
energy content, such as the fuel’s high octane rating. In practice, vehicles that run 
exclusively on ethanol display a better performance (greater power and torque) 
and a longer service life than the gasoline-fueled equivalents. On the other 
hand, consumption increases by 20 to 30 percent in volume, depending on the 
characteristics of the vehicle.

Compared to fossil fuels, ethanol provides more environmental benefits because 
the fuel vapors and gas emissions from the exhaust are less toxic, and also because 
the emission of carbon dioxide (CO2) resulting from production and use of the 
product, which accounts for most of the increase in the greenhouse effect, can be 
absorbed by sugar-cane through the photosynthesis process.

Based on the experienced gained from the use of exclusively ethanol-fueled vehicles, 
the fuel started to be used in aviation, as in the case of the IPANEMA, which has 
been commercially produced by Embraer since 2004 (www.aeroneiva.com.br). 
Straight ethanol can also be used in Flex-Fuel engines, as well as in industrial facilities 
for generating thermal energy and electricity and as a feedstock for hydrogen 
production, to be used in fuel cell systems.
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A1.9.   
What are Flex-Fuel vehicles? 

They are vehicles equipped with an engine management system that can accurately 
identify the presence of gasoline and/or ethanol in the fuel tank, and then 
automatically adjust the engine operation accordingly. There are versions that use 
ethanol sensors, which are installed either in the tank or on the fuel line and are 
more common in the United States, while others identify the presence of ethanol 
through a sensor that measures the amount of oxygen contained in the exhaust gas, 
which is the system in place in Brazil.

In the USA and a few other countries like Canada and Sweden, vehicles run on both 
straight gasoline and or any blends with an ethanol content of up to 85 percent 
(E85) on non-winter days and 70 percent during the winter (E70). In Brazil, those 
vehicles run on gasoline, which contains 20 to 25 percent ethanol, and any blends 
with higher ethanol contents, or even 100 percent hydrous ethanol (E100). This 
difference in the design of Flex-Fuel systems is determined by the characteristics of 
the fuels available in each country, the local climate, and whether or not auxiliary 
cold-start systems are available in vehicles.

A major advantage of the Flex-Fuel concept is that it enables the use of ethanol 
under limited infrastructural conditions for distributing the fuel, as in the case of the 
United States. It also allows consumers to opt for the fuel of their choice, as in the 
case of Brazil.

The Flex-Fuel engine concept has also been adopted for hybrid vehicles that 
operate with a dual-motor system (an electric motor and an internal combustion 
engine), which further improves its ability to reduce emissions of CO2 and other 
air pollutants.

A1.10.   
Why does ethanol arouse so much interest 
worldwide?

Today, the greater interest in the use of ethanol as an energy source results from the 
need to replace part of the oil that is used and reduce greenhouse gas emissions. 
The possibility to reduce the local pollution in urban centers by adding ethanol to 
gasoline, while improving gasoline quality thanks to the anti-knock power of ethanol, 
is also an important reason for such interest. The work carried out in Brazil is 
particularly important because it has demonstrated that very significant production 
levels can be attained at competitive costs.
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A2. History of sugar-cane growing and 
ethanol production in Brazil

A2.1.   
What were the historical conditions in which the 
sugar-cane agribusiness activities began in Brazil?

In colonial times, the Brazilian economy —at the whim of the Portuguese 
metropolis— developed by cycles, according to the interests and vicissitudes of the 
international market. First, we experienced the brazil wood cycle, followed by the 
cane sugar cycle and, finally, the gold cycle. In colonial Brazil, each of these products 
went through an expansion period and then a decline stage.

During the First Reign (1822-1831), the Regency (1831-1840) and the Second Reign 
years (1840-1889), the sugar made in Brazil competed with that made in the Antilles  
— from the sugar-cane brought by the Dutch following their expulsion from Brazil, 
—  as well as the beet sugar that had been produced on large scale in Europe since 
the 17th century. The heavy taxes imposed by the various governments on sugar 
imports were then a strong hindrance to the trade.

The Oligarchic Republic (1889-1930) marked the peak and decline of the agricultural 
export-based economy. In addition to coffee, which after a great expansion in the 
first decades went through a severe crisis in the 1920’s, other products like rubber, 
cocoa nuts and sugar also experienced expansion and decline cycles.

A2.2.   
How did the sugar-cane agribusiness develop 
over the following years?

The restructuring of Brazil’s sugar-cane agribusiness production — which 
undoubtedly facilitated the modern industry that we have today — was initiated in 
the early 1930’s and was only possible thanks to the State’s intense action over a 
little longer than six decades of strong governmental intervention.

Starting in 1933, when the Sugar and Alcohol Institute (IAA) was created, the 
Government took over a number of activities that back then determined the ways 
of the sugar-cane agribusiness. The state’s intervention dominated practically all 
of the industry’s structure, and was responsible for the production and marketing 
cycle, including pricing, quotas, exportation and importation.
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0 Decree no. 76,593 of November 14, 1975.
1 Decree no. 83,700 of July 05, 1979.

A2.3.   
What were the main foundations of the state 
intervention?

The IAA was created in a context where the government found the national sugar 
production to be in excess of the consumption needs, and considered that there 
was a world trend towards limitation on sugar production, that there was a need 
to ensure the balance in the sugar market, and that producing ethanol would be a 
feasible alternative for the sugar industry. Accordingly, governmental policies were 
designed to sustain the keep the activities of such an important industry organized 
and profitable.

A2.4.   
In what context was the National Alcohol 
Program (PROÁLCOOL) created?

The National Alcohol Program (PROÁLCOOL) was created by a Presidential 
Decree1 in late 1975 “aiming to meet the requirements of the domestic and international 
markets, as well as those of the fuel policy for automotive fuels.”

PROÁLCOOL’s driver was an incentive to produce ethanol from sugar-cane, cassava 
or any other raw material. It is important to point out that Brazil had been gaining 
experience with the use of ethanol as a fuel since the 1920’s. The basis for the program 
was an increase in supply: that increase would be stimulated by a greater supply of 
raw materials, with special emphasis on the expansion of agricultural production, the 
modernization and expansion of existing distilleries, and the establishment of new 
production units, which were either independent or annexes to existing facilities and 
storage units.

The main motivation for the launch of the program was the strong adverse impact 
of the two “oil shocks”, in 1973 and 1978, on the country’s economy. As a result 
of the incentives initially provided by the National Alcohol Program, Brazil’s ethanol 
production increased from 555 million liters in 1975/76 to 17.5 billion liters for the 
2006/07 crop.

The National Alcohol Program was regulated at to distinct stages: one in 1975, and 
one in 19792. 

20



A. Fuel ethanol: Activities in Brazil and the world context

2 A full evaluation on the impact of those financings over the sector’s annual income was conducted by the US 
Department of Commerce within the context a compensation rights case opened by the International Trade 
Commission, in Washington, D.C., in March 1985, as referred thereafter.  

A2.5.   
What characterized the first stage of the 
Program?

In November 1975, during what is known as the first stage of PROÁLCOOL, a 
Presidential Decree determined that the program was to be implemented by the 
Executive Power. At the same time, the National Alcohol Executive Commission 
(CENAL) was created with the task of, among other actions, determining how the 
agencies directly or indirectly linked with the Program would participate with a 
view to supporting the expansion of ethanol production, setting the location criteria 
to be followed for the implementation of new distillery projects, setting up the 
annual program for the various types of ethanol by specifying their uses, deciding on 
suitability of proposals and/or projects for modernizing, expanding or implementing 
ethanol distilleries to the purposes of the Program, and setting the location criteria 
to be followed for the implementation of storage units.

In was incumbent upon the IAA to provide technical and administrative support 
for the Office of the CENAL’s Executive Secretary —which was responsible 
for analyzing the requests put forward by those interested in specific ways of 
modernizing, expanding or implementing ethanol distilleries— by issuing opinions 
for the Commission to make final decisions.

Likewise, it was decided that investments and expenses related to the Program 
would be financed by the banking system. A vast majority of the financing was 
provided by Banco do Brasil, acting as the government’s financial agent, with lower 
interests then those prevailing at that time3. The National Oil Council (CNP), for its 
part, was responsible for assuring ethanol producers prices subject to premiums or 
discounts, depending on the technical specification of the type of ethanol purchased 
from them. Prices would be announced by the IAA.

To ensure the sale of ethanol for use as fuel, the CNP would put together programs 
for delivery to oil distributors and/or consuming companies, who would receive the 
product at a price set by the Council.

The exportation of molasses or any ethanol type or grade to export markets was 
compulsorily promoted either by the IAA or with private businesses acting as 
intermediaries, which would do so only when expressly authorized by the Institute 
nonetheless. It was also incumbent upon the IAA to set up the technical specifications 
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for molasses and ethanol, whatever the types and origins. Furthermore, all ethanol 
distilleries, whether designed as annexes or independent units, were subject to 
registration with the IAA, whatever the raw material used.

At that stage, on the production side, there was an emphasis on distilleries annexed 
to the sugar plants that operated in Brazil, basically in traditional regions. From 
1975/76 to 1978/79, the country was able to increase its fuel ethanol production 
from 555,600 cubic meters to 2,490,900 cubic meters, 2,095,900 cubic meters 
of which being of the anhydrous grade and, therefore, basically for addition to 
gasoline.

A2.6.   
What were the main characteristics of the 
Program at stage two?

In 1979, the Federal Government decided to redesign some aspects of PROÁLCOOL 
in order to stimulate the production of hydrous ethanol, which would be used 
directly in the engines of passenger vehicles specifically designed for that. To that 
end, the National Alcohol Council (CENAL) was created.

In order to ensure the sale of the ethanol produced for use as a fuel, the National 
Oil Council remained with the duty of setting up ethanol distribution programs for 
consuming companies and oil distributors, whereas the prices of fuel ethanol were 
proposed by the National Oil Council and set by the National Alcohol Council.

At the second stage of the Program, the production of hydrous ethanol began to grow 
faster than that of the anhydrous grade, increasing from 395 million liters for the 1978/79 
crop to the maximum volume ever achieved, or 1.7 billion liters for the 1991/92 crop. The 
annual sales of cars running exclusively on hydrous ethanol increased from 240,638 units 
in 1980 to a maximum of 698,564 units in 1986, which represented 96 percent of all new 
vehicles sold in the domestic market that year.
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3 Decree no. 94,541 of July 1st, 1987.
4 Article 4th of Law no. 8,176, enacted on February 08, 1991.

A2.7.   
What rules were set up for the transportation, 
marketing and storage of the ethanol used  
as a fuel?

In July 19874, the Brazilian government set up rules for the transportation, marketing 
and storage of fuel ethanol, ordering the National Oil Council (CNP) to measure 
and inform the National Executive Commission on Alcohol (CENAL, in Portuguese) 
by the 28th of February of each year of the total demand for the ethanol to be used 
both as a fuel and a raw material in the ethanol chemistry industry for each crop.

It was incumbent upon the IAA to allocate the overall production volumes of ethanol 
for other purposes, subject to the fulfillment of the condition that the demand for 
fuel ethanol had to be met. For the ethanol produced for use as a fuel, distributors 
of oil derivatives and Petróleo Brasileiro S.A. (Petrobras) were billed directly by the 
producers.

The CNP would set up the system to apportion and bill ethanol among distributors of 
oil by-products and Petrobras in view of the supply dynamics of the marketplace.

The safety stocks of the fuel ethanol supply system were to correspond to the 
minimum consumption levels for two months for both anhydrous and hydrous 
ethanol based on the consumption forecasts for the ending month of each crop 
period. Petrobras was then made responsible for purchasing the ethanol that would 
compose the safety stocks. If at the end of the crop period in each producing region 
the stocks in Petrobras’ possession were larger or smaller than the safety stocks, 
then the CNP had to make the necessary adjustments to the billing of production 
units.

The funds required for covering operating costs, losses, storage costs, transportation 
costs, and the costs of long-term loans and investments in fuel ethanol stocks, 
including management costs in an amount equivalent to 2.0 percent (two percent) 
of the purchase price for ethanol, were provided by Petrobras through a specific 
portion (“PPE”) of the ethanol prices and, when necessary, oil derivative prices, 
according to a Resolution of the CNP. In 1991, the National Fuel System (SINEC5) 
was created by law.
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5 Article 174 of the Federal Constitution provides as follows: “As the ruling and regulating agent of economic 
activity, the State shall, as set forth by the Law, perform control, incentive and planning functions, the latter being 
binding upon the public sector and a guidance for the private sector”.
6 MP (Provisional Measure) no. 151 of March 15, 1990, converted into Law no. 8,029 on April 12, 1990.
7 Executive Law no. 2,437 of May 24, 1988.

A2.8.   
When, how and why did the State withdraw from 
the sugar-cane agribusiness activities in Brazil?

The State action on the national sugar-cane agribusiness activities, justifiable when 
the various movements of our history and the world history itself are considered, 
could not be sustained indefinitely. A new, more appropriate management 
model was need to conform with the principles of the modern State as a quality 
improvement inducer. Most of all, it was necessary to enforce a provision of the 
Federal Constitution of 1988 (article 174) according to which the governmental 
planning for the private sector, rather than being decisive, must be only indicative 
of the way to go6. 

The IAA was terminated by a Provisional Measure enacted in 19907. As early as 
mid 1988, an Executive Law8 would prohibit funds from the Federal Treasury 
from being used in export sugar purchase and sale transactions, effective as of 
June 1st, 1989, while determining that the Executive Power should proceed with 
the restructuring of the sugar and ethanol industry, including a reduction of the 
sugar-cane agribusiness’ dependence on funds from the Federal Treasury and on 
governmental intervention.

The reduction of the state action was indeed fast, starting from the release of the 
industry’s products for export in 1989, proceeding with the price release for several 
types of sugar and also anhydrous ethanol, and ending with the release of those 
prices which were still under official control, i.e. sugar-cane, standard sugar and 
hydrous ethanol prices, which took place in early 1999.

A2.9.   
What is Brazil’s current regime for the production 
and use of sugar-cane, sugar and ethanol?

Today, the production and marketing of sugar-cane, sugar and ethanol is no longer 
subject to State control. The prices paid to producers are determined by the 
markets. Sugar and ethanol imports and exports are free, at the risk and expense 
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of business deals. There are no tariff barriers to exports and imports. Even hydrous 
ethanol prices at fuel stations ceased to require support in relation to those of 
automotive gasoline in 1999 as well.

The competitiveness of sugar and ethanol in Brazil does not result from 
governmental action, but from the exceptionally favorable production, organization 
and technological conditions in which the market develops. That translates to 
structural competitiveness of products that are directly exposed to international 
competition, whether by competing in the world market or in a domestic market 
where the only protective tool is the import tax, which for sugar corresponds to the 
Common External Tariff (TEC) for the Mercosur countries (16 percent), and does 
not exist for ethanol as it has been fixed at zero percent since March 2006. Such 
“protections” are not even close to the tariff that Brazil has consolidated for the two 
products in the World Trade Organization, i.e. 35 percent.

Sugar-cane, sugar and ethanol prices are free and determined by market rules. 
Nevertheless, the Brazilian ethanol supply allows plenty of the product to be available to 
fuel the entire fleet of light passenger vehicles circulating within the national territory.

A2.10.   
Is the current regime for sugar-cane, sugar and 
ethanol compatible with the regulations of the 
World Trade Organization (WTO), particularly as 
to the rules that inhibit unfair trade practices, 
such as subsidies, dumping and others?

Yes. Starting the late 1980’s, the governmental intervention in the sugar and 
ethanol industry’s activities experienced reductions, with a gradual elimination 
of governmental policy practices that were originally aimed at controlling and 
supporting the production and marketing of sugar and ethanol in both the domestic 
and international markets. The deregulation process eventually reversed a picture 
that was marked by the strong state intervention to which the industry had been 
subject since 1933, which was introduced as a response to the overproduction crisis 
that characterized the world’s sugar-cane agribusiness in the late 1920’s and early 
1930’s.

The Ethanol Storage Funding Program is currently the only supportive program 
favoring the national sugar and ethanol industry. No other program has been in place 
since the first day of 2002. The funds set aside for that program have amounted to 
R$500 million per year. No investments are made without security. In practice, the 
support provided is measured by the amount of funds used to equalize interest rates. 
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The term of transactions, financial charges, guarantees, financial agents and other 
financial conditions of the program are determined by the National Currency Board. 
The specific legislation in force does not provide for any public source of financing 
for any such measure as may be aimed at supporting or subsidizing the production 
of sugar-cane for use as raw material for sugar, or even the sugar production itself. 
The Brazilian sugar-cane, sugar and ethanol regime is perfectly compatible with the 
World Trade Organization Agreements. However, baseless allegations can still be 
heard against our regime. The most relevant ones are commented on below:

a) The mandatory fuel blend

Anhydrous ethanol is known to be added to the base gasoline in Brazil as a 
requirement of the environmental legislation. The theme has be the subject of 
accusations on the part of those who are not familiar with the WTO rules. Some 
say that because the blend is mandatory, domestic producers are assured a market, 
which is an illegal practice.

The production and use of ethanol as a fuel and partial substitute for gasoline in 
Brazil contributes to reducing the harmful effects of environmental pollution. 
Brazil’s environmental legislation sets the standards on vehicle emission limits and 
the oxygenate levels required for the gasoline that is sold in the domestic market9. 

On the other hand, technical knowledge confirms that the possible substitutes 
for anhydrous ethanol lack the features that make ethanol an environmentally 
sustainable fuel. MTBE, an additive broadly used in US gasoline in the 1990’s, is now 
being banned from the US market because of water and soil contamination. ETBE, 
an additive in use in some countries, especially in Europe, shows a much lower 
greenhouse gas reduction potential than that of ethanol because its formulation is 
mainly based on isobutylene, an oil byproduct. Furthermore, in order to achieve 
the same oxygenation level as ethanol more than twice as much ETBE needs to be 
used, and that has considerable economic impacts. MMT, another gasoline additive 
that increases octane rating, is a manganese-based chemical that has also been in 
use in some countries; however, the use of this additive has been associated with 
a loss of efficiency of catalytic converters in controlling gas pollutant emissions. In 
other words, ethanol is the onlycommercially available dditive known to achieve the 
environmental protection and economic feasibility goals.

According to WTO rules, member countries must ensure that their technical 
regulations are not prepared or enforced for the purpose of creating unnecessary 
barriers to international trade. Technical regulations must not be more restrictive 
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8 Law no. 8,723/93 of October 28, 1993.
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than necessary to achieve their goals, such as national security and the protection of 
human life and health or the environment. The mandatory status of the anhydrous 
ethanol addition to the gasoline marketed in Brazil is not in breach of the WTO 
Agreement on Technical Barriers to Trade (TBT), as it is intended to achieve the 
legitimate goal of ensuring the environmental protection level determined by the 
Brazilian government in terms of vehicle emissions.

On the other hand, there is not requirement in the Brazilian legislation that the 
anhydrous ethanol for blending to gasoline, or even the ethanol grade that is used 
directly in engines, should be produced in Brazil. Likewise, there are neither tariff 
nor non-tariff barriers imposed on ethanol imports. Moreover, the mandatory 
nature of the anhydrous ethanol addition to gasoline in Brazil does not represent 
a subsidy either under the WTO Agreement on Subsidies and Countervailing 
Measures, as it neither involves any financial contribution from the government, 
nor does it represent any such income or price support as could influence ethanol 
imports or exports. This is corroborated by the fact that the price asked for gasoline 
from the end consumer, the price asked for ethanol and the gasoline and ethanol 
supply volumes are all determined by the market.

b) Differentiated IPI rates for vehicles

Another argument often used in accusations is the differentiated IPI (Tax on Industrial 
Products, in Portuguese) rates imposed on sales of ethanol and gasoline-fueled 
vehicles. Justified by the environmental benefits provided by the lowest emissions 
of vehicle pollutants resulting from the burning of fuel ethanol, differentiated IPI 
rates have been fixed by the Government for vehicles running on hydrous ethanol 
and gasoline (in practice, gasoline mixed with anhydrous ethanol). The tax rate 
differentiation is determined according to the vehicle class, which is defined in terms 
of cylinder capacity.

With the launch of Flex-Fuel vehicles, which can run on any proportion of hydrous 
ethanol and gasoline (containing 20 to 25 percent anhydrous ethanol), this group of 
vehicles began to be match, for IPI purposes, with vehicles that run exclusively on 
hydrous ethanol.

For vehicles equipped with up to 1,000 cc (cubic centimeters) engines, which 
represent more than 56 percent of all sales, there is no tax differentiation based on 
the fuel type used. For larger vehicles, equipped with engines ranging from 1,000 
to 2,000 cc and vehicles with more than 2,000 cc engines, the IPI differentiation 
does no result a significant advantage as percentage of the end price of the vehicle, 
thereby being not a factor that could be consider to influence the vehicle purchase 
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decision. In most commercially available models, finish configurations and optionals 
wind up having an impact on the price, in monetary terms, much higher than that 
of the differentiated IPI rate. Such differentiation is but an attempt to internalize in 
the market price the environmental benefit provided by a vehicle that runs or can 
run exclusively on ethanol.

c) Flexibility in sugar and/or ethanol production

There are those who say that producing sugar and ethanol at the same time makes 
the Brazilian sugar artificially more competitive, thereby benefiting manufacturers 
and sustaining the country’s presence in the international market for the product. 
We must bear in mind, however, that what goes on with ethanol in Brazil is not 
different than what goes on in all other sugar-cane economies in the world whenever 
the sugars contained in the molasses are sold. The only difference is the product in 
question. In Brazil, the sugars contained in the molasses are transformed and sold in 
the form of ethanol, currently obtaining a variable income, which varies according 
to market fluctuations.

Producing sugar and ethanol from the same raw material (sugar-cane) and at the 
same time is now exclusively a business option in which the government has no 
participation.

In reality, even though ethanol and sugar prices in Brazil’s domestic market are 
determined by free market and competition rules, given that the ethanol marketing 
cycle time is much shorter than that of sugar (ethanol is produced in six to eight 
months, depending on the region and climate, and sold by producer over the twelve 
months of the year), the cost of storing ethanol reflects in its market price, in the 
form of a price that, on a comparable basis, tends to be (particularly during grinding) 
lower than that obtained for sugar.

In practice, when the characteristics of the activity and the reality of the markets are 
taken into account, it is the remuneration obtained from the sugar that makes up for 
the lower remuneration that is obtained through ethanol sales. Therefore, ethanol 
does not generate the alleged surpluses that would supposedly be used to cover 
sugar costs; quite the opposite, it is the revenues from sugar sales that compensate 
for the losses resulting from the maintenance of stocks of that fuel.

An industry’s diversification is not a practice condemned by the WTO, even if it 
leads to cost reductions. The economies of scale arise out of the very size of the 
domestic markets for sugar and ethanol in Brazil. Around 60 percent of the total 
recoverable sugar produced each crop are consumed locally in the form of sugar 
and ethanol.

A. Fuel ethanol: Activities in Brazil and the world context
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The extension of the grinding period in Brazil, for its part, could only be achieved 
thanks to the great investments that have been made exclusively by the private 
sector for decades with a view to developing sugar-cane varieties that support such 
extension. In Brazil, this is also a legitimate action that is taken exclusively by private 
parties in pursuit of competitiveness.

A2.11.   
Has Brazil ever been accused of unfair trade 
practices in the case of ethanol?

On February 25, 1985 the US International Trade Court accepted a petition filed 
by the US ethanol industry for the commencement of investigations into the 
possible occurrence of dumping and illegitimate use of subsidies to ethanol exports 
from Brazil to the United States in 1984, therefore on a date near that on which 
such credit benefits were granted. The investigations were conducted by the US 
Department of Commerce and audited by two independent private firms.

The conclusion of the investigations was that the residual effect of the credit 
benefits on the value of the 1984 ethanol production was equivalent to just 2.60 
percent. Most of that net subsidy, equivalent to 1.65 percent, which was then 
attributed to a financing program with subsidized interest under PROÁLCOOL, 
was not considered to be a subsidy to exports, but financing for the ethanol 
industry, the product of which was consumed mostly in the domestic market. The 
US Department of Commerce concluded that “there were no critical circumstances” 
that could lead to the alleged conclusions.

Based on such result, the International Trade Commission, on March 19, 1986, 
by a score of 4 to 1, rejected the allegations made by the American industry of a 
damage or threat supposedly caused by the grant of subsidies to ethanol exports 
from Brazil to the USA. Most of the credit incentives had been discontinued in 1983, 
and the PROÁLCOOL financing facilities were interrupted in 1985 and have not 
been offered ever since.

Taxes on Automobile Sales
 Taxes 1.000cc -1.000 at 2.000cc +2.000cc
  Gas/Eth/Flex Gas Eth/Flex Gas Eth/Flex

 CPI  7.0 13.0 11.0 25.0 18.0
 ICMS 12.0 12.0 12.0 12.0 12.0
 PIS/COFINS 11.6 11.6 11.6 11.6 11.6 
 Source: Anfavea
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A3. Institutional and tax-related aspects of 
ethanol production and use

A3.1.   
Is the establishment of a sugar or ethanol plant 
in Brazil conditional upon specific authorization 
by any governmental agency? Is there any 
State interference with or intervention in the 
production of sugar or ethanol?

No. Article 170, sole paragraph, of the Federal Constitution assures everybody the 
freedom to engage in any business activity, irrespective of any authorization from 
governmental agencies, except for those cases in which the law specifically provides 
otherwise. There is no law in Brazil requiring such an authorization. However, as in 
any business activity, the industry is required to obtain the necessary permits, such 
as environmental ones, and to enroll or register with the relevant governmental 
agencies, such as the Internal Revenue Department and State Treasuries, among 
others.

Likewise, there is no State interference with or intervention in the sugar or the 
ethanol industry. Such an interference would be unconstitutional, as the Federal 
Constitution, under articles 1st and 170, considers free enterprise and free 
competition to be fundamental principles. Article 174 of the Constitution provides 
that the State’s business activity planning action is only indicative of the path that the 
private sector should follow.

A3.2.   
Are there any restrictions on foreign capital 
investments in Brazil’s sugar and ethanol 
industry?

No, there aren’t. The Constitution of 1988 put an end to the distinction between 
national and foreign capital investments (with only a few exceptions). Therefore, if 
an industrial business is organized in accordance with the Brazilian law, then it shall 
be assured an isonomic treatment, regardless of the origin of its capital. Note that, 
concerning the production of sugar-cane, which is the raw material used by the 
industry, the law provides for certain limitations on the share of foreign capital in the 
acquisition or lease of rural property.
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A3.3.   
Are there any State regulations for the ethanol 
used as a fuel?

Yes, but those regulations do not interfere with the industry’s production. The 
regulations are made by the National Oil, Natural Gas and Biofuels Agency (ANP), 
and, by operation of Laws no. 9,478/97 and no. 9,947/99; there are limited to:

a. specifying the quality of fuel ethanol, be it the one that is mixed with 
gasoline (anhydrous grade) or that sold directly at fuel stations (hydrous 
grade); 

b. regulating fuel distribution and resale activities, including ethanol, 
always observing the principles of free competition and preservation of 
consumers’ interests.

It also is important to point out that the mandatory addition of anhydrous ethanol 
to the gasoline marketed in Brazil, at a rate ranging from 20 to 25 percent, is set 
forth by Federal Law no. 8,723/93, which provides for the reduction of pollutant 
emissions from motor vehicles, i.e. the specification for the gasoline marketed in 
Brazil requires the presence of ethanol in its formulation.

Today, the most relevant ANP statutes on ethanol are as follows:

a. ANP Resolution no. 36/2005, which provides for the specification for the 
ethanol used as a fuel for motor vehicles in the Brazilian market, whether 
anhydrous (added to gasoline) or hydrous. This statute introduced the 
mandatory addition of an orange colorant to anhydrous ethanol so that it 
can be distinguished from hydrous ethanol.

b. ANP Resolution no. 05/2006, which regulates the sale of ethanol to fuel 
distributors.
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A3.4.   
What is the taxation line on the hydrous ethanol 
and anhydrous ethanol that are used as fuels in 
Brazil’s domestic market?

a) Hydrous Ethanol:

The taxation on hydrous fuel ethanol is focused on the producer and the fuel 
distributor. There is no taxation on fuel stations; as a result, the distributor is 
responsible for the pay of those taxes which would otherwise be due by the fuel 
station. 
In a nutshell, the taxation on hydrous ethanol is as follows:

• Federal Taxes:
1. On Manufacturers:
1.1 Social Security Contribution on Revenues and Social Security Contribution 

to the PIS (Social Integration Program) (COFINS/PIS): Contributions paid 
on revenues from ethanol sales at the rate of 3.65 percent;

1.2 Contribution for Intervention in the Economic Domain (CIDE): It was 
reduced to zero, effective as of April 2004. 

2. On Distributors:
2.1. Social Security Contribution on Revenues and Social Security Contribution 

to the PIS (COFINS/PIS): Contributions paid on the distributor’s revenues 
from ethanol sales at the rate of 8.2 percent.

• State Tax:
 Tax on Products and Services (ICMS).
 It is imposed on the Manufacturers and Distributors, and the ICMS rates on the 

price at the fuel station ranges from 12 to 30 percent, depending on the state. 
The rate in place in the State of São Paulo is 12 percent.

b) Anhydrous Ethanol:

• Federal Taxes:
1. On Manufacturers:
1.1 Social Security Contribution on Revenues and Social Security Contribution 

to the PIS (COFINS/PIS): Contributions paid on revenues from ethanol 
sales at the rate of 3.65 percent;

1.2 Contribution for Intervention in the Economic Domain (CIDE): It was 
reduced to zero, effective as of April 2004. 

2. On Distributors: Since anhydrous ethanol is added to gasoline at the 
distributor’s, it is taxed as though it were gasoline as that moment.
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• State Tax:
 Tax on Products and Services (ICMS).
 Since it is added to gasoline at the fuel distributor’s, the ICMS rate is the same 

as on gasoline. As general rule, the rate of the ICMS on gasoline is 25 percent.

c) Exports:

 For ethanol exports, whether hydrated or anhydrous, none of the foregoing 
taxes are imposed by virtue of a constitutional tax immunity.

A. Fuel ethanol: Activities in Brazil and the world context
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A4. Institutional and economic aspects of 
sugar-cane growing

A4.1.   
What is the sugar-cane crop period in Brazil’s 
Center-South region?

The Brazilian sugar and ethanol industry is a processor of the agricultural product that 
is sugar-cane. Sugar-cane is a type of grass that, once matured, has a great content 
of sugars (approximately 1/3 of the dry stalk matter). Sugar-cane is a semi-perennial 
crop, as it can be harvested with no need for replanting fro 5 to 7 harvesting seasons 
(i.e. 5 to 7 years). Following that period, a rotation can be made by growing a 
different crop in the land for one crop period (peanuts, for example), whereupon 
sugar-cane growing is resumed.

In Brazil’s Center-South region, the sugar-cane harvesting period extends for 
8 months, on average, commencing in April and ending in November. Once it is 
harvested, sugar-cane cannot be stored; it must be received at the industrial plant 
within no longer than 72 hours of its harvesting in order to avoid quality losses due 
to the action of bacteria and yeasts. Sugar-cane harvested more than 5 days earlier is 
usually not accepted by the plants. For this reason, ethanol is produced from sugar-
cane during only 8 months of the year, when sugar-cane is available. For the other 4 
months, the plant stops and undergoes maintenance procedures.

Since the demand for sugar and ethanol is constant during the 12 months of the year, 
the amount of ethanol produced during the 8 crop months must be sufficient to 
supply the market with the fuel all through the year (leading to storage costs).

The industry also has to adjust to other typical characteristics of agriculture: crop 
falls or increases due to climatic conditions or other variable that can lead to conflicts 
between supply and demand. 
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A4.2.   
Who are the owners of the lands where  
sugar-cane is grown?

Sugar-cane is grown in the sugar-cane processing plants’ own lands, stockholders’ 
lands, agricultural partners’ lands, sugar-cane producers’ (or sugar-cane suppliers’) 
lands, and leased lands. There are around eleven thousand sugar-cane suppliers in 
the State of São Paulo, the major producer of sugar-cane.

A4.3.   
What is the current cropped area of sugar-cane for 
sugar and ethanol production?

In Brazil, the cropped area amounts to 5.3 million hectares out of 6.3 million hectares 
worth of growing area. Today (2006), around 50 percent of the sugar-cane output is 
used for ethanol production, and 50 percent for sugar.

In the country’s Center-South region, the mean ethanol output is 6,900 liters per 
hectare. In certain regions of the state of São Paulo, there are some units that achieve 
an output in excess of 9,000 liters per hectare.

A4.4.   
What are the products obtained from sugar-cane?

Three main types of sugar are produced form the sugar-cane juice, namely: crystal 
sugar, demerara/vhp sugar, and refined sugar (granulated and amorphous), depending 
on the market. Anhydrous and hydrous ethanol are also produced from sugar-cane 
for use as fuels and in perfumes, beverages and ethanol-derived chemicals. Sugar and 
ethanol are sold in both the domestic and international markets. In 2005, sales of 
electric power by sugar and ethanol plants started to increase; sales of energy may 
grow faster than those of sugar and ethanol over the next few years.
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A4.5.   
How is sugar-cane paid for in São Paulo State?

Sugar-cane can be grown either by the industrial plant itself — in owned or leased 
lands or through farming companies related to the same business group — or third 
parties, usually natural persons, who are referred to as sugar cane suppliers.

Sugar-cane suppliers always sell their production to the processing plants located 
near their rural property because of two factors: 1. Sugar-cane quality deteriorates 
if it takes too long to deliver it (refer to question 4.1); and 2. Excessive long-haul 
transportation costs. Such fact winds up limiting the number of plants which whom 
suppliers can negotiate their production.

In order to prevent an unbalance in that relationship, a joint work conducted by 
the association that represents São Paulo-based sugar-cane suppliers (Orplana 
— Organization of Sugar-cane Growers of Brazil’s Center-South Region) and the 
association that represents São Paulo-based sugar and ethanol industries (Unica 
— Sugar-Cane Industry’s Union) created a system in 1999, for free adoption, that 
aims to set parameters for a fair, appropriate remuneration of producers.

By the name of CONSECANA, the system goes by the principle of apportioning 
the net income —net of taxes— from sugar and ethanol sales among sugar-cane 
suppliers and the industry. To that end, it uses:

1.  a technical method to assess the quality of the sugar-cane delivered by the 
supplier, in terms of the amount of sugars usable in the industrial process 
that it contains;

2.  the means farming and industrial processing costs;

3.  the price for the end products, i.e. sugar and ethanol, either for the 
domestic market or exports, asked in the course of the crop year (May 
through April of the next year); 

4.  the characteristics of each industrial plant’s production and marketing 
activity for the crop year; these characteristics consist of the amount 
produced of each product (sugar and ethanol) and the end use after sale 
(use as fuel, export, etc.).
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The system has been widely used throughout the State of São Paulo since it was 
created (1999), and is updated every five years according to the trade’s technological 
evolution at both the farming and industrial stages.

Today, the apportionment of the income among suppliers and processors is as 
follows:

1. for sugar: 59.5 percent for the supplier, and 41.5 percent for the 
processor; 

2. for ethanol: 62.1 percent for the supplier, and 37.9 percent for the 
processor.

In other words, unlike commonly perceived, farming costs are higher than industrial 
processing costs, hence the supplier’s receipt of most of the income.

A. Fuel ethanol: Activities in Brazil and the world context
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A5. Current expansion of sugar-cane 
growing

A5.1.   
How would you quantify Brazil’s domestic 
demand for sugar and sugar exports?

Only one third of the Brazilian sugar production is sold in the domestic market, 50 
percent of which to consumers, and the other 50 percent to the industrial market 
(soft drinks, candies, ice-creams, etc.). The sugar demand has been growing by 1.5 
to 2 percent a year. For the current 2006/07 crop, Brazil will export around 19.5 
million tons of sugar (two thirds of its production). The export volume represents 
more than 45 percent of the free market in sugar. Brazil is the world’s leading sugar 
producer and exporter.

The sugar-cane production for the 2006/07 crop was close to 425 million tons.

A5.2.   
How would you quantify Brazil’s ethanol demand 
and exports?

For the 2006/07 crop, approximately 14 billion liters were consumed in the domestic 
market, and 3.5 billion liters in export markets. In Brazil, fuel ethanol replaces over 
40 percent of the gasoline that would otherwise be used.

A5.3.   
What are the sugar-cane supply and sugar and 
ethanol production forecasts for the year 2012?

With the growing sales of Flex-Fuel vehicles and the competitiveness of ethanol 
with gasoline (with prices in most of the market under 60 percent of the gasoline 
price), the sugar and ethanol industry is expected to process approximately 700 
million tons of sugar-cane, and to produce 36 billion liters of ethanol and 39 million 
tons of sugar in 2012/13. The expansion in supply will take place through the 
implementation of new production units, expansion of existing units and increased 
productivity in the agribusiness. That expansion is taking place already, as several 
dozen units are being built.
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Today, 50 percent of the sugar-cane produce is used in ethanol production; since 
that production tends to grow faster, it is estimated that for 2012 more than 60 
percent of the sugar-cane supplies will be processed into ethanol.

The expansion is happening mainly in pasture areas, including partially degraded 
areas to the West of the State of São Paulo, the region known as “Triangulo Mineiro”, 
State of Minas Gerais, and the State of Goiás.

A5.4.   
What is the investment level needed and who is 
financing it?

The investment in one unit with capacity to process 2 million tons of sugar-cane for 
one crop is around 140 million dollars (for both the farming and industrial parts).

The investments are of various origins and could be made out of the investors’ 
own funds and funds from the BNDES (National Bank for Economic and Social 
Development), Regional Funds, trading operations, companies going public and 
partnerships.

A5.5.   
What are the assumptions for that expansion to 
succeed relying on a steady ethanol market?

There have to be profitable prices for sugar-cane, sugar and ethanol. As to external 
factors, the maintenance of mean international oil prices in excess of USD 45/
barrel (for the current state of the art in Brazil’s ethanol production) is an ethanol 
production-inducing factor.

Access to export markets (although these are secondary compared to the domestic 
market) requires the countries involved to adopt governmental policies providing 
for the mandatory use of ethanol, bilateral agreements that may establish favorable 
access conditions to the product and inhibit protectionist measures, reduction of 
import tax rates for ethanol, maintenance of the favorable marketing conditions 
such as the the Caribbean Basin Initiative, and the development of new technologies 
aiming at a large-scale internationalization of ethanol production in the long term.
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For the domestic market, the setting of a single ICMS rate for all Brazilian states 
at the same level as São Paulo’s (12 percent), maintenance of the current taxation 
on gasoline, improvements in the range of Flex-Fuels running on ethanol and 
the creation of market mechanisms to reduce the volatility of ethanol prices are 
important points.

Flex-Fuel vehicles are now a reality in the Brazilian market and tend to dominate the 
market within the years to come. Therefore, great prospects for hydrous ethanol 
can be foreseen, and the share to be taken by the fuel in that market will depend on 
the ability to supply a quality fuel at competitive prices. 

A. Fuel ethanol: Activities in Brazil and the world context
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0/ Castiglioni, V. B. R. EMBRAPA. In: “Avaliação da Expansão da produção de etanol no Brasil”, CGEE-NAE, Brasília, 
2004.

B. Sugar-cane and ethanol 
production: environmental aspects

B1. Soil use (food, energy): the Brazilian 
context

B1.1.   
Won’t the increase in sugar-cane production, 
taking up huge areas in Brazil, bring about 
difficulties with food production?

With an 850 million hectares (ha) area, Brazil has a large fraction of its territory with 
the conditions to economically sustain the agricultural production, while maintaining 
vast forest areas with different biomes. Today, farming areas amount to 60 million 
ha (just about 7 percent of the territory, 21 million ha of which taken up by soybean 
crops, and 12 million ha by corn). “Pasture” areas correspond to around 227 million 
ha, including a portion displaying a certain level of degradation; forest areas (including 
commercial wood production) total 464 million ha. Estimates by EMBRAPA10 indicate 
that there are still 100 million hectares that can support the growing of annual-cycle 
species. Additionally, an area equivalent to 20 million hectares is expected to be freed 
up thanks to technological improvements in cattle breeding.

The area currently covered with sugar-cane crops represent only 0.6 percent of 
the country’s territory (0.3 percent for ethanol, which substitutes for 40 percent of 
the gasoline that would otherwise be used as it is). Therefore, in the case of Brazil 
there is no conflict between land uses for food (of which Brazil is a major exporter) 
and energy. 

B1.2.   
Nevertheless, could the expansion threaten areas 
where important biomes are intended to be 
preserved?

The expansion of sugar-cane growing over the past 25 years essentially took place 
in Brazil’s Center-South region, in areas far away from the current biomes of the 
Amazon Rain Forest, the Atlantic Forest and the Pantanal. From 1992 until 2003, 
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almost all of the expansion (94 percent) in the Center-South region occurred in 
existing units; new farming frontiers were involved to a much lesser extent. In 
São Paulo, the expansion has been based on the replacement of other crops and 
pastures. Today as well as over the next few years, the expansion will continue to 
take place in the Center-South region, with an emphasis on the West of São Paulo, 
in the regions near the state line of Mato Grosso, and some areas in the State of 
Goiás; and mostly in areas of degraded pastures or fields. In the past, those areas 
occupied part (over the years, since the discovery of Brazil and, most certainly, 
much earlier than the introduction of PROÁLCOOL) of the Atlantic Forest and 
Savannahs.

No expansion to any forest areas or protected biomes is considered, especially 
because the legislation in force would not allow that to happen.

B. Sugar-cane and ethanol production: environmental aspects
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B2. Brazil’s environmental legislation, as 
applied to sugar-cane, sugar and ethanol 
production

B2.1.   
Is any environmental permit required from sugar 
and ethanol production units in Brazil?

Yes. The governmental authorities’ tools to protect the environment include article 
224, item IV, of the Brazilian Constitution, the provisions of which require that an 
environmental impact study be conducted prior to the implementation of any such 
buildings or activities as can potentially cause degradation of the environment. The 
form of that study is set forth by law, and anyone interested is assured the right to 
know and monitor it.

Federal Law no. 6,938/81, which provides for the National Policy for the Environment, 
uses the following tools for that policy: a) assessment of environmental impacts; and 
b) grant of permit and review of actually or potentially pollution-generating activities 
(article 9th, III and IV).

The permit granting procedure is regulated by National Environment Council 
(CONAMA) Resolution no. 237/97. Under the Resolution, the permit grant depends 
on the preparation of the Environmental Impact Study and the corresponding 
Environmental Impact Report (EIA-RIMA) by the interested party.

The EIA-RIMA consist of a thorough work that comprises a description of the 
undertaking and the production process, including the products, by products and 
waste and effluents generated, and an assessment of the environmental impacts, 
including potential ones, on the areas of the undertaking, the surrounding areas, 
and the respective region, as well as the submission of proposals for reducing such 
impacts.

Three kinds of permits are provided for: the previous permit (LP), approving the 
location and conception of the undertaking, certifying its environmental feasibility, 
and providing for requirements to be observed for obtaining the subsequent permits; 
the implementation permit (LI), which allows the undertaking to be implemented; 
and the operation permit (LO), approving the start-up of the undertaking. In the 
course of the procedures, public hearings can be held in order to discuss the 
undertaking with the community.
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B2.2.   
How can the process of granting an 
environmental permit be described?

The grant of permits for any activities is incumbent upon the state environmental 
authority, except for certain cases for which the law provides otherwise, such as 
cases where the undertaking or its impacts exceed the limits of a certain state or 
the country itself (article 10 of Law no. 6,938/81).

In the State of São Paulo, the country’s leading sugar-cane, ethanol and sugar 
producer, the implementation of a new plant with sugar-cane grinding capacity of 
1,500,000 tons or higher must be preceded by an application for permit, to be 
filed together with the EIA-RIMA (as per State Department of the Environment’s 
Resolution no. 42/2006). In practice, all projects to be implemented in the state over 
the next few years have that kind of capacity.

For sugar and ethanol production, the validity periods of Operation Permits for both 
cases are three 3 years. Before they expire an application for renewal must be filed 
and in order to have it approved the undertaker must demonstrate that it continues 
to comply with the state and federal environmental laws.

In a supplementary manner, the statutes which refer to the grant of permits in the 
State of São Paulo are Law no. 997/76, as regulated by Decree no. 8,468/76, and 
several other laws that were enacted subsequently. Although we mention the case 
of São Paulo, we point out that the environmental permit requirements for the 
sugar-cane industry, as well as other industrial sectors, vary from state to state.

B2.3.   
Are there any emission control statutes and 
requirements relating directly to the sugar-cane, 
sugar and ethanol production processes?

Yes. For the most part, those statutes are constantly evolving. The most important 
ones today are those which regulate sugar-cane burning, the use of sugar-cane 
bagasse in boilers and the use of vinasse as a fertilizer.
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00 The following are considered not liable to mechanization: 1. crops in land areas smaller than 150 ha; 2. lands with 
slope in excess of 12 percent; 3. areas the soil structures of which make mechanical harvesting impossible.

B2.4.   
What are today’s environmental requirements for 
the burning of sugar-cane straw in the field?

Sugar-cane burning in the field is a practice that has been in use for centuries in 
many countries. The main goal is to facilitate the manual harvesting of sugar-cane, 
including by making it safer. It consists of using fire, in a controlled manner, to burn 
the straw (leaves and tops). Unlike people commonly think, that burning takes place 
in a small, very well-delimited area and is extremely fast (it takes 10 minutes, on 
average), as the sugar-cane stem is not burned during the process. Alternatively, 
sugar-cane can be harvested mechanically, in which case no burning is required.

Because of the interest to reduce pollutants (especially unburned carbon, which 
causes dirt in urban areas) and risks of fire, banning that practice is advisable; that, 
however, must not take place abruptly because a large number of rural workers 
are still employed in manual harvesting (in 2006, around 70 percent of the sugar-
cane harvesting was manual in Brazil), and a very fast migration to mechanical 
harvesting would lead to unemployment and social disruption. The compatibility 
between environmental and social interests has been attained thanks to the gradual 
elimination of the burning practice.

On the federal level, the controlled burning of sugar-cane is regulated by Decree no. 
2,661/98. However, through supplementary legislation, the State of São Paulo has 
passed a specific law that is more restrictive than said Federal Decree (State Law no. 
11,241/02). It is the only Brazilian state with a law specifically for that matter.

In addition to providing for authorization, safety and environmental protection 
procedures, both the Federal Decree and the State Law provide for a time 
schedule for the elimination of that practice. The difference between the two 
schedules is that the federal statute imposes a progressive elimination of controlled 
burning exclusively for areas liable to mechanical harvesting, whereas the São Paulo 
law imposes that elimination both on areas liable and not liable to mechanical 
harvesting11, but with a different term for each.

In practice, the elimination of sugar-cane burning in the State of São Paulo has been 
greater than required by the law, currently affecting 35 percent of the total sugar-
cane crop area (areas liable + not liable to mechanical harvesting).
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B2.5.   
Is there any regulation to control the use of 
vinasse as a fertilizer?

Vinasse is a product of distillation of the wine (fermented sugar-cane juice) for 
ethanol production. It has been acknowledged for several years that the vinasse can 
be a valuable organic fertilizer (replacing potassium), as well as an important source 
of water replacement on the soil. Accordingly, it has been used by the sugar-cane 
industry for fertigation, giving back to the soil the salts and other nutrients that 
sugar-cane extracts from it as it grows and matures. While providing major benefits 
by reducing the need for water and chemical fertilizers, fertigation is an economic, 
sustainable way of recycling and disposing of such byproduct.

In the State of São Paulo, the application of vinasse to farm soils is regulated by 
Technical Standard P4.231, issued by the CETESB (Companhia de Tecnologia de 
Saneamento Ambiental), the environmental agency of the State Department of the 
Environment.

The Technical Standard improves the common practice for setting limits on the 
application of vinasse to the soil based on its potassium (K) concentration, among 
other things. It also imposes a series of environmental protection measures, 
including a quality monitoring of underground waters in areas where the vinasse is 
used in order to prevent or control contamination.

The industries based in São Paulo are required to submit to CETESB on a yearly 
basis a vinasse application plan demonstrating their compliance with the Standard, 
which plan is used in inspection activities. The technical improvement of São Paulo’s 
Technical Standard tends to become a nationwide standard.

B2.6.   
Are there any statutes on emissions of 
atmospheric pollutants from boilers fed with 
sugar-cane bagasse?

The bagasse is a lignocellulosic waste left by the sugar-cane juice extraction process. 
Because it contains a large amount of fibers, it can be used as a fuel for boilers, 
replacing the fossil fuels that are generally used in the country (fuel oil and natural 
gas). It is now considered an important byproduct for increasing the energy to be 
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exported by sugar and ethanol plants in the future (thereby improving the current 
processes). One of the main advantages to using the bagasse is that it does not result 
in emissions of sulphur compounds (SOx) in the atmosphere.

In order to regulate the emission of atmospheric pollutants from industrial sources, 
the National Environment Council has passed CONAMA Resolution no. 382/2006. 
Concerning emissions from boilers where sugar-cane bagasse is burned to generate 
thermal energy, it sets limits on the emission of particulate matter and nitrogen 
oxides. These requirements apply nationwide, but the Resolution provides that the 
state agencies may apply more restrictive limits, where necessary.

  Nominal Thermal Power (MW) PM(1) NOx(1)  
   (As NO2)

 Less than 10 280 N.A. 
 Between 10 and 75 230 350
 More than 75 200 350
(1) Results shall be expressed as concentration in mg/Nm³, dry basis and 8 percent excess 
oxygen. 
N.A. - Not Applicable

B2.7.   
What are the regulations for the use of water 
in the industrial processing of sugar-cane into 
ethanol and sugar?

The sugar-cane industry in the Center-South region of Brazil displays an extremely 
low mean consumption of water per ton of sugar-cane produced and processed 
(compared to other regions around the world). Practically all industrial systems are 
closed, with a high recycling level. In agriculture, sugar-cane crops are not irrigated 
(almost all of the water they use is rain water) (see item B3.1).
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The use of surface or underground water is controlled by the State, depending on 
a permit granted by the relevant environmental agency. In the State of São Paulo, 
that permit is granted by the Department of Waters and Electric power, under State 
Decree no. 41,258/96.

In addition, in 2007 the State of São Paulo will start billing users of water resources 
for the water volumes they collect and consume, as well as the effluents with organic 
contents that they release. That billing will take place under State Law 12,183/05, 
as regulated by State Decree no. 50,667/06. The billing will be performed in a 
decentralized fashion by each of the 21 River Basing Committees of the State of 
São Paulo, as they have better knowledge of the condition of the water resources 
(availability, quality, collected volume etc.) in each region of the state.

Today, the billing is limited to: R$0.01 per cubic meter of collected water; R$0.02 
per cubic meter of consumed water; and three times the sum of the former and the 
latter per cubic meter of effluents released by to the water bodies. The billing will 
naturally induce a reduction of the collected and consumed volumes and a better 
use of water.

B. Sugar-cane and ethanol production: environmental aspects
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B3. Production: conservation of soils 
and water resources, utilization of 
agrochemicals, agricultural practices, and 
industrial waste

B3.1.   
What is the impact of sugar-cane crops and  
the processing of sugar-cane into ethanol on the 
availability of water in Brazil?

Even though Brazil has the world’s largest amount of available water, with 14 percent 
of the surface waters, and the equivalent to the annual runoff in underground 
aquifers, the use of irrigation in agriculture (all crops) is very low (~3.3 million ha, 
against 227 million ha in the world). Sugar-cane crops are practically not irrigated 
in Brazil, except for some small areas (supplementary irrigation), and this is an 
enormous advantage over other regions of the world. As a result, environmental 
problems with water quality arising out of irrigation (dragging of nutrients and 
agrochemicals, erosion) and industrial use occur considerably less frequently than 
they do in other parts of the world. In this regard, Embrapa rates sugar-cane as 
Level 1 (no impact on water quality).

In the ethanol and sugar industry, the water collection and release levels have been 
substantially decreased over the past few years, from around 5 m3/ton of sugar-cane 
worth of collected water (in 1990 and 1997) to 1.83 m3/ton of sugar-cane in 2004 
(data from São Paulo). The efficiency rate of effluent treatment was in excess of 98 
percent.

Permanent Protection Areas consisting of riverside woods represent 8.1 percent 
of São Paulo’s sugar-cane crop area, 3.4 percent of which having natural woods, 
and 0.8 percent having been reforested. The implementation of riverside woods 
restoration programs, combined with the protection of springs and water courses, 
can help to foster a plant biodiversity restoration in the long term.
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B3.2.   
What are the impacts of sugar-cane growing 
on the loss of farming soils (erosion, quality in 
Brazil’s Center-South region)?

Sugar-cane growing has been expanding in poorer areas (especially “strongly 
anthropized Savannahs”, most of which consisting of extensive pastures). It 
contributes to the restoration of those soils by adding organic matter and chemical-
organic fertilization, thus helping to improve the physicochemical condition of the 
soil and incorporating soils into Brazil’s cultivated area.

Today, Brazil’s sugar-cane growing activity is renowned for its relatively small loss of 
soil to erosion (compared to soybean and corn growing, for example). This situation 
continues to improve on the back of the increase in harvesting without burning 
and reduced preparation techniques, leading the losses to very low levels that are 
comparable to those for the direct growing of annual crops.

B3.3.   
What is the impact of the use of agrochemicals 
(fungicides, herbicides, insecticides) by Brazil’s 
sugar-cane growing activity?

The Brazilian legislation, including standards and controls ranging from the production 
to the use and disposal of materials, covers all important areas. Sugar-cane poses no 
special problems, and is a user of major biological pest control programs.

The consumption of pesticides in sugar-cane crops is lower than in citrus, corn, 
coffee and soybean crops; the use of insecticides is low, and that of fungicides is 
practically none. Among the main sugar-cane pests, the sugar-cane beetle (the most 
important pest) and the spittlebug are biologically controlled; the sugar-cane beetle 
is the subject of the country’s larges biological control program. Ants, beetles and 
termites are chemically controlled; a decreased use of agrochemicals has been 
attained by means of selective applications.

Sugar-cane diseases are fought against through the selection of disease-resistant 
varieties, as part of major genetic improvement programs. This procedure has been 
good enough to resolve by varieties replacement occurrences of large proportions 
such as the mosaic virus (1920), sugar-cane rust (1980’s) and the SCYLV (1990’s). 
Genetic modifications (at field test stage) have produced herbicide, rust, mosaic 
virus, SCYLV and sugar-cane beetle-resistant plants.
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Weed control methods have often been modified due to technological breakthroughs; 
in Brazil, sugar-cane crops still use more herbicides than coffee or corn, but less 
than citrus crops, and the same as soybean crops. There is a strong trend towards 
an increase in areas with crude sugar-cane harvesting, where the straw remains 
on the soil. It doesn’t seem possible to totally eliminate herbicides in these cases 
for now, as previously expected, especially due to the rise of pests that used to be 
unusual.

B3.4.   
What is the relative use of fertilizers for sugar-cane 
in Brazil and what is the environmental impact of it?

The use of fertilizers in Brazilian agriculture is, for the most part, relative low, 
although it has increased over the past thirty years, significantly reducing the need 
for new areas.

Of the major crops in Brazil (taking up areas larger than 1 million ha), sugar-cane crops 
use less fertilizers than cotton, coffee and orange and an amount equivalent to that of 
soybeans. The use of fertilizers is also low compared to that of sugar-cane crops in other 
countries (~50 percent more fertilizers in Australia).

The most important factor for that is the recycling of nutrients through the application 
of industrial waste (vinasse and filtercake), considering the limiting topography, soil and 
environmental control conditions. Substantial increases are observed in the Potassium 
content of the soils and in productivity as well. Recycling of nutrients is being optimized 
and straw recycling will be very important in expanding areas.

A large number of studies related to leaching and the possibilities of underground 
water contamination by vinasse recycling indicate that, for the most part, there are 
no harmful impacts for applications of less than 300 m3/ha. The Technical Standard 
P4.231 issued by CETESB – the environmental protection agency in the State of São 
Paulo – under the authority of the State Secretary of the Environment regulates all 
relevant aspects of these question.
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B4. Ethanol use: effect on vehicle and GHG 
(Greenhouse Gas) emissions

B4.1.   
What are the environmental benefits associated 
with the use of ethanol?

Ethanol is a fuel produced from renewable sources and has low carbon content 
what makes possible the mitigation of greenhouse gases (GHG). These two features 
attach strategic importance to it in the struggle against the intensification of the 
Greenhouse Effect, as well as its effects on the global climate change, and put the 
product in line with the principles of sustainable development (see item B4.5).

Compared to oil and its by-products, it features low toxicity and high biodegradability, 
which are factors of paramount importance in events of accidental spillage and 
leakage of fuel on seashores, soils and surface and underground waters. This means 
that in the case of accidents the environmental impacts of ethanol will be substantially 
lower and the restoration of the environment will be much faster compared to what 
goes on in the case of fossil fuels.

Due to its high octane rating ethanol has been successfully replacing toxic lead-
based anti-knock additives. In terms of atmospheric emissions the use of ethanol 
contributes to the reduction of such important pollutants as carbon monoxide (CO), 
sulphur oxides (SOx), particulate matter (PM) and several toxic organic compounds, 
such as benzene, toluene, xylene and 1-3 butadiene. In addition, several studies 
indicate that the total emissions (volatile compounds and exhaust gas) show a lesser 
potential for formation of photochemical smog than those of gasoline.

B4.2.   
Is the emission of aldehydes due to the use of 
ethanol a problem?

As a matter of fact the incomplete burning of ethanol in engines gives rise to 
aldehyde emissions, especially acetaldehyde. However, a fact that is not mentioned 
too often is that any other fuels that can be used in automotive applications 
(gasoline, diesel, natural gas, liquefied petroleum gas, vegetable oils, biodiesel and 
methanol – generate aldehydes as well often in worse conditions. It’s just a matter 
of remembering that fossil fuels generate large amounts of formaldehyde, a 
substance that is much more harmful than acetaldehyde to living creatures and the 

52



B. Sugar-cane and ethanol production: environmental aspects

environment. Studies conducted in Brazil by the São Paulo state’s environmental 
agency CETESB (www.scielo.br/pdf/rsp/v39n3/en_24804.pdf) with diesel vehicles 
show that emissions of aldehydes from those vehicles can be up to 40 times as 
high as those from vehicles running exclusively on ethanol. In Brazil and other 
countries aldehyde emissions have been successfully controlled with the help of 
catalytic converters, which for years have been standard equipment for emission 
control.

Air quality surveys in regions where ethanol has been in use, either straight or in 
blends with gasoline do not show that the aldehyde emissions resulting from the use 
of that fuel have caused problems.

B4.3.   
Is it true that the use of ethanol-gasoline blends 
increases NOx emissions?

The NOx (nitrogen oxides) emissions from a fleet of gasoline-fueled vehicles 
can increase slightly when using gasoline blends with up to 10 percent ethanol. 
The observed increase is usually around 1 percent, on average. Not only is that 
variation of little significance, it is also lower than that observed for vehicles that 
are converted for running on natural gas or equipped with diesel engines, the use of 
which has been promoted as environment-friendly in many countries, but the NOx 
emissions from which can be more 200 percent higher than those of equivalent 
vehicles running on gasoline.

B4.4.   
Does the addition of ethanol to gasoline cause 
volatile compound emissions?

Even though ethanol is a low-volatility fuel, five times less volatile than gasoline, 
it has the effect of increasing volatility in the blend with gasoline. The magnitude 
of the increase in such emission basically depends on the ethanol content of the 
blend and the gasoline composition. This characteristic, which can actually be 
positive in temperate zones because it makes cold starts easier, has been the 
subject of a lot of discussion due to the allegation that favors the permeability of 
the fuel into components made from some types of rubber and plastic, resulting 
in increased volatile compound emissions. It is important to note that this effect 
can be minimized by adjusting the gasoline composition for the intended ethanol 
content of the blend.
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Because there is a tendency to examine the increased volatility of the blend 
separately, which often results in exaggerations of the magnitude of its impact, it is 
advisable to conduct the analysis within the context of the total pollutant emissions 
from the fleet of vehicles being considered. Such new attitude will show that while 
this kind of emission can increase, the benefits provided by the addition of ethanol 
with a view to reducing pollutants in the exhaust gas plentifully compensate for the 
negative effect.

B4.5.   
Is it true that the ethanol produced from  
sugar-cane in Brazil is much more efficient  
than that produced from corn (or other cereals)  
in other countries as a greenhouse effect 
mitigating factor?

As mentioned in item 1.3 for sugar-cane, the ratio between the renewable energy 
produced and the fossil energy used was 8.9 for ethanol (2005) in Brazil, which is 
nearly five times better than the corn ethanol ratio.

While GHG emissions resulting from the use of fossil fuels in the production of that 
biofuel are not the only ones in the process, they are much more important than 
the others; this is why GHG emissions from ethanol production, as it is in Brazil, 
are around four times lower than in most countrieswhere ethanol is produced from 
corn, grain or cassava.

The result is the extraordinary performance of the industry, avoiding GHG emissions 
equivalent to 13 percent of those from Brazil’s entire energy sector (base 1994). 
For example, the GHG emissions avoided by the sector in 2003 were as follows:

for ethanol replacing gasoline:
 27.5 million tons of CO2 equivalent 
for cane bagasse in sugar production:
 5.7 million tons of CO2 equivalent
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For every additional 100 million tons of sugar-cane, 12.6 million tons of CO2 
equivalent worth of emissions could be avoided over the next few years using 
ethanol, the bagasse and the additional electric power surplus.

The industry tends to further improve that performance because important efforts 
are being undertaken to improve the energy efficiency of the production system, 
leading to more energy (especially electric power) available for sale, without 
increasing the consumption of fossil energy.

B. Sugar-cane and ethanol production: environmental aspects
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C. Sugar-cane and ethanol 
production: social impacts

C1. The Labor legislation in the sugar-cane 
agribusiness

C1.1.   
What is the legislation applicable to the capital-
labor relations in the sugar-cane agribusiness?

The Federal Constitution, under Section II (social rights), article 7th, provides 
for the Rights of urban and rural workers, with 34 paragraphs. Right under the 
Constitution, there is the Brazilian Labor Code (CLT), which forms the basis for 
Brazil’s labor legislation.

Even though it compares with urban labor under the Constitution (article 7th), rural 
labor is still governed by Law no. 5,889/73 and Decree no. 73,626/74. Article 4th, 
sole paragraph, of said Decree provides for those articles of the CLT which apply 
to rural labor.

In addition, there are other statutes arising out of capital-labor relations which apply 
to the industry; for example, Law no. 605/49 (Weekly Paid Rest); Law no. 8,036/90 
(FGTS – Employee Dismissal Fund); and Law no. 8,213/91 (Social Security).

C1.2.   
What legislation applies to workers’ safety and 
health?

While the matter is provided for in the Federal Constitution and infraconstitutional 
statutes, the rural sector is also subject to Regulation no. 31, issued on March 04, 
2005 (Occupational Safety and Health in Agriculture, Cattle Breeding, Forestry and 
Aquaculture) by the Ministry of Labor and Employment, which deals specifically with 
rural labor. Today it is regarded as the one of the world’s most advanced statutes 
concerning the safety and comfort of rural workers.

For the urban sector, there are a set of Regulations issued by the Ministry of Labor 
and Employment that ensure the workers’ safety and health.
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C1.3.   
What are the unions in the sugar and ethanol 
industry?

The industry’s trade and labor unions are set forth in a list contained in article 577 
of the CLT:

 Group 01 – Food Industries (sugar production)

 Group 10 – Chemical and Pharmaceutical Industries (ethanol 
production) 

In rural areas, sugar-cane suppliers and farming businesses (related to the industries) 
are represented by the Rural Trade Unions and the State Federations of Agriculture. 
Workers are represented by Unions of Rural Workers or Employees.

Despite the principle of uniqueness, the Brazilian legislation admits of representation 
through “distinct categories”. Such categories, in theory, exist on account of the 
peculiarities involved in certain groups of employees, such as drivers.

C1.4.   
What is the mechanism in use in Collective 
Bargaining Instruments?

The law allows the parties to enter into collective bargaining instruments. Today, 
those instruments can be summed up as Collective Employment Agreements (Trade 
Union vs. Labor Union) and/or Collective Bargaining Agreements (companies and 
labor entities). Those instruments must be filed with the Regional Labor Offices and 
can be effective for up to 2 years.

On a given category’s reference date, salary clauses, which follow the free 
negotiation criterion, and social clauses are determined. A refusal to negotiate 
or the impossibility to enter into a Collective Employment/Bargaining Agreement 
may lead the parties to commence a collective bargaining procedure (according 
to the latest labor statutes, provided that the procedure is commenced by mutual 
agreement between the parties).
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Collective bargaining instruments are of “complementary” nature, i.e. the clauses 
subject to negotiation cannot prevail over the legislation. If two collective bargaining 
instruments (a collective employment agreement and a collective bargaining 
agreement for the same worker and business categories) are effective for the same 
period, those conditions which are more favorable to the workers shall prevail. In 
this regard, it is worth pointing out that there are doctrine and case law-related 
controversies as to the criterion to be followed for determining which instrument is 
more favorable to the workers: assessing only the conflicting aspect or deciding on 
the instrument as a whole (principle of aggregation).

C1.5.   
How has the sugar and ethanol industry evolved 
in terms of its capital-labor relations?

There has been a constant, significant evolution in this regard. Free negotiation 
has assured workers several benefits over the last decades the highlights of which 
being medical care, dental care, hearing care and pharmaceutical aid, life insurance, 
meals, staples baskets (foods that meet minimum nutritional guidelines set by 
the government), food tickets, transportation allowances, private pension plans, 
disability compensation, funeral grants, school allowances, breakfast, Christmas 
food baskets, agreements with supermarkets, loans, subsidized sales, and access 
to credit cooperatives.

At the same time the production units have always cared about the personal 
development and professional qualification of their workers. Investments in 
technological and behavioral training programs and incentives to continue or 
resume studies are give priority in the process of growing up and improving as a 
professional.
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C2. Employment scenario in Brazil and the 
industry’s position in this scenario

C2.1.   
What is the current employment/unemployment 
situation in Brazil?

Brazil’s unemployment rate increased by 12.5 percent per year from 1996 until 
1999, and has remained between 9 and 10 percent since 1999 (IBGE, PNAD).

The unemployment rates for metropolitan areas (IBGE, PME; surveys conducted in Recife, 
Salvador, Belo Horizonte, Rio de Janeiro, São Paulo and Porto Alegre) currently converge 
with the results of the PNAD (National Home Sampling Survey) (in the same regions). 
In November 2006, the unemployed represented 9.5 percent of the EAP (Economically 
Active Population). The EAP includes both formal and informal jobs, referring to people 
employed either way as “engaged persons.”

The contingent of engaged persons in the same survey gained 3 percent over the 
same period of the previous year. Men represented 55.8 percent of the engaged 
population, whereas women represented 44.2 percent. The population in the 25-
49 age group represented 62.9 percent of all engaged individuals.

The working time of 48.4 percent of the engaged population ranges from 40 to 44 
hours a week, whereas 34.2 percent work more than 45 hours a week.

Those formally employed by the private sector represent 41.5 percent of the 
engaged population, and those informally employed by the private sector 14.8 
percent. Freelancers represent 19.5 percent, and there are also house workers, the 
military, public service employees and others, who are not included in the survey.

The high rate of informality in terms of social security (55 percent in 2002) is a 
serious problem. The child labor rate (10 to 14-year-olds) has been significantly 
reduced (from 5.3 percent in 1992 to 2.4 percent in 2002), and the rate of functional 
illiteracy (less than three years of school) among engaged individuals dropped from 
37 to 23.9 percent in the same period.

One big problem for the workforce is the labor legislation itself, as it imposes high 
costs on employers, thereby discouraging the creation of new jobs, especially formal 
jobs, which explains the rapid growth of informal employment.
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As to income distribution (engaged persons, 2002), 53 percent of the engaged 
individuals are paid the equivalent of up to two minimum wages (half of whom 
earning less than one minimum wage), and 1.3 percent more than twenty minimum 
wages.

C2.2.   
What is the share of the sugar-cane agribusiness 
in the overall employment?

The Brazilian agribusiness, taken as a whole, accounts for 20.6 percent of the 
country’s Gross Domestic Product (GDP) and 14 percent of all jobs. The sugar-cane 
industry employs 6 percent of all Brazilian workers in the agribusiness as accounts 
for 35 percent of São Paulo state’s GDP and rural jobs.

Brazil’s sugar-cane growing business is responsible for around one million direct jobs 
(765,000 direct, formal jobs, RAIS 2002); around 520,000 people were employed 
in sugar-cane growing alone in 2002 (PNAD, 2003). In the State of São Paulo, there 
are around 400,000 direct jobs in the sugar-cane industry, and 95 percent of those 
workers are formally employed, thus having all rights set forth in the labor legislation, 
and represent 40 percent of the state’s rural jobs. The absolute number of jobs 
in the industry decreased during the 1990’s (increased mechanical harvesting and 
improved management), and then rose again as a result of the industry’s expansion 
in the last few years.

The seasonality rate of rural jobs has been declining as a function of agricultural 
mechanization and greater investments in professional training; it was estimated at 
2.2 in the late of the 1970’s, 1.8 in the late 1980’s, and then reached 1.3 at some 
plants in the mid 1990’s. It is a trend and is happening faster right now.

It is very important to note that the formal employment rate in the industry is much 
above the national average; data from the PNAD and the 2003 RAIS (Annual Report 
on Social Matters) show that on the agricultural side of the business 72.9 percent 
of all jobs are formal in the country and 93.8 (2005) percent in the State of São 
Paulo (starting from a rate of 80.4 percent in 1992). These figures point to a clear 
trend towards better working conditions, a lower seasonality, and improved labor 
quality.
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C2.3.   
How does the remuneration for work in the 
industry compare to other analogous industries in 
the nation?

The differences in regional development reflect in the industry’s indicators; poorer 
regions are characterized by lower salaries and a more labor-intensive activity, as 
a function of the technological level in place (automation, mechanization). In the 
agricultural area, the mean education level in the North-Northeast region is half as 
much (in terms of years spent at school) as in the Center-South.

Considering both formal and informal jobs (2005 PNAD sample), the income of 
engaged individuals in Brazil was:

For all sectors: 
 R$ 801/month; R$462 in agriculture; R$ 770 in the industrial sector; and 

R$ 821 in the service sector.

Sugar-cane, agricultural area:
 Brazil, 495; N-NE, 316; C-S, 697; São Paulo, 810.

Industry, ethanol:
 Brazil, 960; N-NE, 600; C-S, 985; São Paulo, 1,196.

The amounts for those engaged on the industrial side of sugar production are a little 
lower (around 20 percent) than those for ethanol production.

In the Center-South region, people engaged in sugar-cane growing have a higher 
income than those engaged in coffee and corn growing, equivalent income to that 
of citrus fruit growers, but a lower income than that of people engaged in soybean 
growing (which is highly mechanized and involves more specialized jobs). In the 
North-Northeast region, the income from sugar-cane growing is higher than in 
coffee, rice, banana, cassava and corn crops, also equivalent to the income from 
citrus fruit growing, and lower than that earned in soybean growing.

The income in formal jobs does not include the 13th salary (mandatory annual bonus 
equivalent to one month’s salary) or any benefit.
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C2.4.   
How are employment levels expected to evolve 
in the face of increasing mechanization and 
automation?

The Centro de Tecnologia Canavieira, or Sugar-Cane Technology Center, among 
others, has assessed the impact of sugar-cane harvesting without burning on labor. 
For a hypothetical future situation with a mechanization level of 100 percent in the 
State of São Paulo and 50 percent in the rest of the country, there would be 165,000 
jobs less than in the fully manual harvesting system based on the total number of 
jobs in 2000. That process is in progress, and rapidly in São Paulo. Using the straw 
as an energy source could create more jobs in the agricultural area if balers are used 
(which is not defined as technology at the moment). Indirect jobs were not included 
in the computation.

A large portion of the fall in direct agricultural jobs in the 1990’s was due to the 
implementation of mechanical harvesting. Planting is being mechanized as well, 
although the effect of it on jobs is much less significant. That employment level-
decreasing effect was widely expected as early as 15 years ago, when the limitation 
on sugar-cane burning began to be discussed, along with the resulting reduction of 
manual sugar-cane harvesting. The great, ongoing expansion of the crop area is now 
starting to extend outside the regions covered by existing plants; that expansion, 
most of which already using mechanical technology, is using local labor and keeps 
the absolute number of jobs in the business expanding as well.

As in the case of soybean, there have been improvements in jobs (more qualified 
workers, such as machine operators in stead of sugar-cane reapers) and income in 
the business.
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12 The kind of work in question is referred to by the ILO as forced labor, and its fundamental characteristic is the 
curtailment of freedom, this being the reason why sometimes it is wrongly referred to as slave labor. 
Such curtailment of freedom, according to the ILO, manifests itself more usually in four ways: servitude by doubt, 
document retention, difficult access to the workplace, and presence of armed guards. 
Those characteristics often occur along with inhuman living and working conditions and absolute disrespect for 
one’s dignity. 
The Brazilian criminal legislation addresses the theme in article 149 of the Criminal Code, and defines it as a 
reduction of the a condition analogous to that of a slave, mainly characterized by forced labor or exhaustive working 
time, whether in degrading conditions or with curtailment of the worker’s freedom to come and go by any means. 

C2.5.   
Are there any improper working conditions  
in Brazil’s sugar and ethanol industry according 
to the concepts of the ILO and the Brazilian 
legislation itself?

First and foremost, it is necessary to know how such improper working conditions 
are understood and dealt with within the scope of the International Labor 
Organization and Brazil’s criminal law (Criminal Code). 12 

Once such understanding is gained, the answer is clear. There are no improper 
working conditions in the sugar and ethanol industry according to the concepts 
in question, as there is no curtailment of freedom and there is a history of strict 
compliance with the law, the inspection of which has been demonstrating intensively 
and effectively. Furthermore, the high level of formal employment and the existence 
of a strong, watchful civil society attest to this.

It is also important to point out that the Ministry of Labor and Employment does not 
refer to the Brazilian sugar and ethanol industry as a business where labor is used in 
“analogous conditions to those of slave labor”.
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C3. Social responsibility practices 

C3.1.   
Are there any actions towards systematically 
implementing social responsibility programs 
that can lead to important improvements in job 
quality?

There have been many (whether separately or as part of more complete programs) 
over the last decade. As a result, the plants in the State of São Paulo maintained 
more than 600 schools, 200 day nurseries, and 300 ambulatory medical units(2003). 
In a sample consisting of 47 units (São Paulo), more than 90 percent of those units 
provided medical and dental care, transportation and group life insurance, and more 
than 80 percent provided meals and pharmaceutical aid. More than 84 percent had 
profit sharing programs, accommodation, refectories and day nurseries.

An important step was the system introduced through the preparation of Social 
Balance Indicators (IBASE model) four years ago in many companies. The results 
at 73 companies (Unica, SP, 2003) show investments equivalent to 24.5 percent 
of the payroll in such areas as: profit sharing (6.72 percent); food (6.54 percent); 
healthcare (5.6 percent); occupational safety and medicine (2.3 percent); and 
education, capacity building and professional development (1.9 percent). Those 
indicators are being gradually used for benchmarking among companies, with the 
effect of speeding up the introduction of such programs.

Unica has partnered the World Bank Institute to initiate a Corporate Social 
Responsibility and Sustainable Competitiveness program, which is a course for the 
companies’ internal public (directors, managers and collaborators) and students from 
the best universities in São Paulo. In 2004 and 2005, 2,500 people (businessmen and 
employees of the companies concerned) participated in training programs aimed at 
evaluating concrete situations and preparing reliable diagnoses.

The industry participates in the international survey called Business and Economic 
Development to identify the impacts of its companies and assess the sustainability 
of the model in use. The results of this effort —undertaken in partnership with 
the Ethos Institute (Brazil), the BSR (Business for Social Responsibility, USA), the 
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Institute of Social and Ethical Accountability (UK), and the Dom Cabral Foundation 
(USA)— are key to evaluating the current situation and providing some guidance. 
In 2006, 30 companies were involved, with 650 people (all levels); more than 30 
companies will be included as the works evolve.

Another interesting experience involves one of the members of Unica, Cia. 
Açucareira Vale do Rosário, together with further 20 suppliers to its plant. It is a 
program called Tear – Tecendo redes sustentáveis, an initiative introduced by the 
IDB, backed by Fumin and coordinated by the Ethos Institute, aiming to improve the 
competitiveness, sustainability and market opportunities for Brazilian companies by 
involving the entire value chain.

C. Sugar-cane and ethanol production: social impacts
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D. Technologies: evolution and potential

D1. Technology: evolution, scenarios and 
prospects

D1.1.   
What has the role of technology been in the 
constant cost reduction in ethanol production 
since 1975?

The reduction of ethanol production costs in Brazil since the implementation 
of the program have occurred on the back of technological breakthroughs, 
improved management and investments in infrastructure. These reductions have 
been achieved in an environment marked by far-ranging discussions of political 
and economic conditions (governmental support at the beginning, followed by 
deregulation; liquid fuel policies; construction of an important legislation/regulation 
framework for environmental and social topics). Advances in competitiveness have 
been supported by investments (production, logistics) and a significant development 
and implementation of technologies.

D1.2.   
What are the main topics in the technological 
development of Brazil’s ethanol production?

More flexible operations integrated with two products (sugar and ethanol) have also 
relied on advances in several processes:

 1980/1990: Introduction of new sugar-cane varieties developed in Brazil; 
new grinding systems; fermentation with much greater capacities; use 
of vinasse as a fertilizer; biological control of the sugar-cane beetle; 
optimization of agricultural operations; autonomy in energy.

 1990/2000: Start of energy surplus sales; improved technical, agricultural 
and industrial management; new sugar-cane harvesting and transportation 
systems; advanced industrial automation.
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The overall results for the State of São Paulo include:
 + 33 percent tons of sugar-cane per ha; + 8 percent sugar in the cane
 + 14 percent conversion of cane sugar into ethanol
 + 130 percent productivity in fermentation (m3 ethanol / (m3 reactor/day)

D1.3.   
What is expected from new technologies for the 
next few years, with important impacts on costs 
and quality?

In addition to the actions aimed at a strong dissemination of technologies that are 
already commercially available, innovation in ethanol production processes and 
product diversification (from sucrose and lignocellulosic sugar-cane waste) are going 
to take place.

In 2000, the production cost reductions resulting from additional implementation of 
technologies that were already commercially available in the Center-South region 
were estimated at up to 13 percent.

New processes include “precision agriculture”, integrated sugar-cane and straw 
reaping and transportation systems, much more industrial automation, and new 
separation processes (juice and final processing). The genetic modification of sugar-
cane is advancing very fast in Brazil (on experimental scale, including field testing), 
the sugar-cane genome was mapped ion 2001 and São Paulo, and a few dozen 
projects (applications: functional genome) are being developed by both public and 
private institutions.

Product diversification is being sought, including sucrose products (at new industrial 
plants, whether or not annexed to existing plants) and ethanol chemistry, as is an increase 
in energy production from the sugar-cane biomass. Excluding sucrose, the energy 
contained in one metric ton of sugar-cane (including the straw) is equivalent to 2/3 of the 
energy contained in an oil barrel. That biomass can be recovered at relatively low costs, 
and less than half of it is used today. Available technologies can generate additional electric 
power corresponding to 30 percent more than the sugar and ethanol sale price using 
the bagasse and 50 percent of the straw. The development of an efficient conversion of 
biomass into ethanol (expected for the next ten years) could lead to an equal additional 
sale value.
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