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Abstract 

In 1975 the Brazilian military regime launched a state project called the National Alcohol 

Program, colloquially referred to as Proálcool, aimed at expanding the domestic production of 

sugarcane ethanol fuel (alcohol). The initiative was introduced in the wake of the international oil 

crisis in 1973, but even before that, ethanol had been used for decades in blends with gasoline to 

power automobiles. The purpose of this study is to examine when and how the Brazilian ethanol 

system originated, and later expanded from 1975 to 1979, as a result of the institution of the 

National Alcohol Program (Proálcool). The ambition is to discuss this development from a 

history of technology perspective. The study was conducted as a literature review. Some key 

findings suggest that the planned expansion of the ethanol system was initially a relief measure 

for the sugar industry, rather than an effort to reduce Brazil’s dependency on foreign oil. 

However, the expansion was later motivated as an energy strategy. 
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1. Introduction 

In 1975 the Brazilian military regime launched a state project called the National Alcohol 

Program, colloquially referred to as Proálcool, aimed at expanding the domestic production of 

sugarcane ethanol fuel (alcohol). The initiative was introduced in the wake of the international oil 

crisis in 1973, and set off a chain of events that would later bring the country to the position as 

the world's largest ethanol producer. The ethanol program was one of several similar, centrally 

planned energy programs in Brazil at this time and became a piece of a military puzzle of great 

ambitions, which when finished was supposed to have turned Brazil into a superpower. It is 

nowadays clear that the military did not achieve this objective during its rule.  

However, Brazil is one of the countries in the world with the highest proportion of 

renewables in its energy matrix (45 percent compared to the international average of 11 per cent), 

of which the latter is a fact that Brazil’s current president, Dilma Rousseff, has credited to the 

country’s ethanol production (SustainAGRO, 2012). Already in 1986, Proálcool was recognized 

as among the world’s most ambitious efforts to produce a renewable fuel as petroleum substitute 

(Barzelay, 1986). Yet, many questions are raised regarding the true sustainability of Brazilian 

ethanol; just as with most forms of energy, it has its drawbacks and its advantages. Which one is 

underlined mainly seems to depend on the underlying agenda of the debater, which in turn often 

appears to depend on the connections that person has to various stakeholders.  

In a time when international energy policies, renewable energy and environmental issues 

are debated constantly, it would be interesting to look back in time and examine what happened 

to the Brazilian ethanol system as a whole, in conjunction with the launch of Proálcool. That 

could be a way of realizing the impending challenges, now that many countries are looking to 

substitute their use of fossil fuels with renewable options. Many efforts have been made to study 

the program itself. Since it was founded in 1975, the importance of it has been clarified, and its 

magnitude and complexity has been interpreted by a number of actors, active in a wide range of 

disciplines - from biotechnology to anthropology.  

However, a different approach could be to depict the Brazilian ethanol system from a 

historical perspective. One way to do this is through a history of technology approach. Such an 

approach raises many intriguing questions: What technical development preceded the clear focus 

on sugarcane ethanol? What did different actors and organizations do when Proálcool was 
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launched? What problems arose as a result of the initiative and how were they handled, or not 

handled? Answers to such questions could be useful to future energy planners, in order to avoid 

potential pitfalls.  

1.1. Aims and objectives 

The purpose of this study is to examine when and how the Brazilian ethanol system originated, 

and later expanded from 1975 to 1979, as a result of the institution of the National Alcohol 

Program (Proálcool). The ambition is to discuss this development from a history of technology 

perspective in order to outline how geographic factors, actors, technology, political processes, 

external factors and institutional frameworks interacted to create and further develop the system 

during this specific time period. More specifically, the objective of the study is to answer the 

following questions: 

 

 What conditions allowed the formation of the Brazilian ethanol system and its development? 

 What events preceded the introduction of the National Alcohol Program?  

 What actors were involved in the expansion of the ethanol system and how did they interact? 

 Were there any problems as the expansion of the ethanol system began in 1975? 

 What were the results of the expansion in 1979? 

1.2. Essay outline 

In the next chapter the following matters will be presented: the chosen approach, justification for 

the chosen delimitations, key concepts and some technical information about ethanol. Chapter 

three depicts a historical background, as well as the origin of the Brazilian ethanol system. The 

fourth chapter is divided into two parts; the first part presents the events preceding the 

introduction of the program; the second part describes the development following the 

introduction of the program. Finally, some conclusions are presented in chapter five. 

2. Theory and methodology 

The study was conducted as a literature review. The concepts used to perform the study were 

chosen from selected works by different historians of technology. The chosen concepts and their 

meanings are explained in part 2.1. The material for the analysis was found through a survey of 

written sources. Being limited by a Portuguese language barrier, some delimitation had to be 
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made regarding the choice of sources. That meant that I largely had to rely on secondary sources 

that recounted the contents of publications in Portuguese, which is obviously a weakness from a 

source critical perspective.  

Since I was not able to perform a field study in Brazil, the sources chosen were delimited 

to those available on the Internet, via PRIMO (the Royal Institute of Technology’s Library search 

tool), LIBRIS (a national search service providing information on titles held by Swedish 

university and research libraries, as well as about twenty public libraries) and Google Books. 

Data on Brazilian ethanol production was obtained from publications available via the Earth 

Policy Institute. 

 With the chosen approach in this study, one could dedicate an entire book to describing 

and analyzing the changing nature of the Brazilian ethanol system during the time period that 

Proálcool lasted (1975-1999). However, this was not the purpose of the study and so there was a 

need for delimitations. Therefore the choice was made to study only the period preceding the 

launch of the ethanol program (when the Brazilian ethanol system emerged), and then to focus on 

what several scholars call the first phase of the program (1975-1979). The first phase of 

governmental initiatives is always interesting because no matter how well a project is planned, 

there will almost certainly arise unexpected problems of various kinds. As an amateur in the field 

of energy policy, the conclusion was made that a proper examination of the initial stages of 

policy implementation could serve as a good start. Such an approach could provide the basis for 

scientific inquiry of a more advanced nature in future studies on the same theme.  

2.1. Concepts used 

This study rests on three relevant concepts used among historians of technology. The first one is 

infrasystem. In this study, it has been used in a way that has been suggested by Kaijser (1994, p. 

16). In a broad sense the term could be used synonymous to a socio-technical system. A socio-

technical system could in turn be said to be made up of different parts: the purely technical 

system, actors who build, operate and utilize different parts of the technical system, and legal and 

economic conditions that govern the system. In this study, the term infrasystem is not used in a 

direct manner, but indirectly when expressions like the sugar system or the ethanol system are 

used. 

 Another useful concept is development block. The concept was originally coined by a 

Swedish economist by the name of Erik Dahmén. However, the description presented here is 
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based on one offered by Kaijser & Kander (2013, pp. 3-4). It states that a development block 

generally is initiated by one or several macroinnovations. A characteristic of a developing block 

is the spread pattern of the innovation; in the early stages the innovation spreads slowly, then it 

reaches explosive growth which in time is followed by market saturation, and eventually the 

growth will level out. Before the innovation can become prominent, a number of factors have to 

interact.  

Usually the following requirements must be met; the invention of complementary 

technology; the start-up of new companies to produce and market the innovation; the knowledge 

and skills among users and operators of the innovation must increase; new infrastructur must be 

established; a lot of capital must be at hand; new laws and regulatory structures must be instated; 

and bancs and state agencies must become involved in order to allow for investments, planning 

and coordination to be made. A lot of times, an invention does not aquire much influence due to 

the fact that one of these requirements are not fullfilled.      

Finally, one part of the study was to identify different kinds of problems that stood in the 

way of the expansion of the Brazilian ethanol system. Depending on the perspective, a problem 

can have many different meanings. In this study, the use of the word problem is equated to a 

concept coined by a historian of technology named Thomas P. Hughes, namely a critical 

problem. This concept is closely connected to another of Hughes’ concepts, which must be 

explained as a first step in order to grasp the meaning of a critical problem. Hughes explains a 

reverse salient as an imbalance in an expanding, technical system, which prevents the system 

from further growth.  

Figuratively, a reversed salient can be seen as a bulge backwards in an advancing front or 

line. Concretely it constitutes a system component or group components of technical, economic, 

political or organizational nature, which is underdeveloped compared to the rest of the 

components in the system. In order for the lagging components to catch up with the other 

components, someone must identify the reverse salients and reshape them into manageable 

problems that can be solved. When a reverse salient has been shaped into a manageable problem 

that can be solved, Hughes calls it a critical problem (Hughes, 1992, pp. 97-100). 
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2.2. Some clarifications regarding the technical meaning and use of the word ethanol 

Ethanol is what is colloquially called "alcohol", which could refer to a fuel to power automobiles 

or a beverage, among other things. In this paper the use of the word “alcohol" and “ethanol” is 

always referring to the primary meaning – a fuel to power automobiles. The chemical term is 

ethyl alcohol, which explains the Brazilian name for the fuel (álcool in Portuguese). This study 

revolves around two varieties of ethanol: anhydrous ethanol and hydrous ethanol, which were 

both used in Brazil. The technical difference between them is that hydrous ethanol contains more 

water (6 percent) than anhydrous ethanol ("anhydrous" literally means "without water", but to be 

accurate it actually contains 0.2 percent water). Furthermore, anhydrous ethanol could be used to 

power gasoline engines as long as it is mixed with gasoline (in proportions up to 20 percent), and 

the resulting ethanol-gasoline blend is then called gasohol. However, hydrous ethanol is for 

technical reasons not compatible with gasoline engines, and should only be used in 100-percent 

ethanol-powered engines (Brilhante, 1997). 
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3. Historical background and context 

In order to understand the origin of the Brazilian ethanol system, as well as its place in Brazilian 

history and society, there are two historical developments that should be accounted for. Firstly, 

how Brazil became a sugar economy and thus established a sugar system, including and 

influential sugar industry. Secondly, although the major ethanol boom came in the context of 

Proálcool, Brazil’s experiments, research and use of sugarcane ethanol as an automobile fuel 

dates back to the initial decades of the 20
th

 century. Therefore, it would be relevant to start from 

there in order to try to establish when the ethanol system emerged and why. 

3.1. The emergence and changing nature of the Brazilian sugar system 

Brazil’s tradition of sugarcane cultivation dates back to the 16th century, following the discovery 

of the region by a Portuguese expedition in the year 1500. A full-scale colonization was 

commenced and agriculture was chosen as financial means to support the colonists, the defences 

of the colony and the Portuguese Crown. One purpose of the agricultural strategy was that sugar 

would be produced in the colony, and exported to Europe, thus turning the colony into a good 

source of income for the Crown. Therefore, in 1532, the Portuguese brought sugarcane seedlings 

from the Cape Verde Islands (another Portuguese colony) and introduced them to the Brazilian 

soil. The first sugar mill was then constructed near the coast of São Vicente, in the state of São 

Paulo (Retsö, 2011, pp. 53-61) (UNICA, 2012).  

Among the first Portuguese immigrants to arrive were a few wealthy families, handpicked 

by the Portuguese Crown, who were to set up sugar plantations and sugar mills in order to create 

the conditions needed for a Portuguese export market of sugar in the region. There was never any 

great migration, so the Crown distributed large tracts of land among a few rich business families 

of Portuguese descent. Initially they ended up in the Northeast, in the state that is nowadays 

called Pernambuco, which had favourable conditions for agriculture and trade, due to its clayey 

soil, its tropical climate and proximity to the coast. Eventually, the plantations and mills spread to 

regions in the modern day state of Bahia: Rio de Janeiro and São Paulo, of which the latter would 

eventually become the centre of the Brazilian sugar industry. Sugar production called for a 

various range of resources and professionals in different fields, which eventually led to the 

formation of small villages around the sugar complexes. As a result of intense urbanization 

commenced in the 20
th

 century, modern cities like Rio de Janeiro, Salvador and Recife would 

later grow up in the vicinity of these villages (Retsö, 2011, p. 93; 113) (UNICA, 2008).  
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producers in this region accounted for 80 percent of the country’s sugar production, which earned 

them a strong influence on political matters of their concerns (Barzelay, 1986, p. 129).  

 In 1933, a new actor entered the scene, which thereby changed the rules of the game and 

made the sugar industry subject to direct state involvement. In this year, President Vargas 

instituted the Sugar and Alcohol Institute (IAA) as a direct response to the demands of the 

producers in the Northeast who were about to succumb following a collapse in world commodity 

prices, in 1929 (known as the Great Depression). The IAA was a local authority reporting directly 

to the president until 1960, when it became integrated with the Ministry of Industry and 

Commerce. Its initial mission was to find a short-term strategy to deal with the extensive surplus 

of sugar facing the sugar industry as a result of the international crisis (Barzelay, 1986, p. 130). 

Its activities would later evolve around other things as well, which will become apparent as we 

move forward in time. Because the IAA saved the sugar industry from collapsing, it came to 

work closely with the sugar mill owners in the Northeast. However, their close relationship 

would not last, as we are about to see.  

The third major player of the Brazilian sugar system would arise from the other sugar 

producing region - the Centre-South - in 1959. Its name was Copersucar and it was a cooperative 

founded by the São Paulo producers. Copersucar was formed in order to defend the interests of 

these producers, who felt neglected by the IAA, whose work they considered to be too focused on 

the producers in the Northeast. Within a couple of years of its founding, Copersucar would 

contribute to a major power shift within the sugar sector (Barzelay, 1986, p. 137). Before that 

development is discussed any further, let us focus some more on the IAA. 

Initially, the IAA assumed a negative stance towards exports of sugar, and exports were 

therefore only encouraged by them as a measure if there was a surplus in production. This 

approach was simplified by the fact that the country's exchange rate policy was overvalued, thus 

making exports less profitable. In 1959, the U.S. imposed an embargo on Cuban sugar and turned 

their heads towards Brazil, who ended up with a great portion of Cuba’s former share. According 

to, this triggered the IAA’s interest in increasing exports to the rest of the world Barzelay (1986, 

p. 133). Yet as Baer (2001) has pointed out, the post-1964 military regime generally entered their 

mission of getting the country's economy to grow by focusing on increasing and diversifying 

exports. Therefore, the IAA's increasingly export-friendly attitude might as well have been due to 



  

9 

 

an overall changing attitude within the government. Anyway, this was not the only area where the 

standpoint of the IAA changed during the second half of the 20
th

 century. 

From the mid-1930 to the mid-1960 a major relocation of power occurred within the 

Brazilian sugar sector, transferring it from the producers in the Northeast to the producers in the 

Center-South, especially in the São Paulo area. By 1977 their share of production had risen to 75 

percent, while the Northeast only accounted for 25 percent (Barzelay, 1986, pp. 130-132). During 

the same time, there had been an overall increase in the country’s sugar production, but most of 

the output came from the Center-South, and the Northeast had begun to lag behind. Thus, the 

roles of the two regions became reversed. Several reasons can be accounted for to explain this 

development, all of which culminate around increasing yields of sugarcane in the Center-South: 

there was plenty of land available for sugar plantations; the land was in general flat and thereby 

accessible to machines and hence increased mechanization; and the area had since the 1930’s 

been taken over by hard-working immigrants and their families (Barzelay, 1986, p. 131).  

One might assume that the IAA had something to do with this, since it was established 

around the same time as the relocation begun. According to Barzelay (1986, p. 131), the IAA did 

however not have a finger in this matter – at least not initially. From the creation of the institution 

up until the 1960’s, the IAA worked closely with the dominating producers in the Northeast. 

However, as it became apparent that the São Paulo region was becoming the more powerful 

production area (in combination with an increase in international demands of Brazilian sugar) the 

interest of the IAA slowly began to shift from the Northeast to the Center-South. This shift was 

probably facilitated by lobbying by Copersucar as well, since its influence had risen steadily 

since its creation. 

From 1971 to 1973, it would become apparent that the IAA now favoured further 

development in the Sao Paulo area. As a result of enhanced expectations that the international 

sugar prices would shortly rise, the IAA initiated a modernization program, which would 

encourage the sugar producers to make a capacity expansion within the industry in the upcoming 

years. The objective of the IAA was to increase the productivity of the sugar industry (which was 

very low at the time) and the planners within the authority decided that this should be done in two 

steps. As a first step, a restructuring of the industry in the Northeast was initiated: a number of 

small, uneconomic sugar mills were moved, merged or eliminated. Meanwhile the IAA 

encouraged the development of the sugar mills in the Center-South, who were generally large-
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scale and capital-intensive. Thus, the IAA enhanced the power of the producers in the Center-

South, and the Brazilian sugar industry came to revolve around a few large, private sugar 

companies in the region of São Paulo (Barzelay, 1986, p. 134). This was a familiar development; 

the feudal system of the colonial era was still in place, albeit with a more modern twist. 

The next step in the IAA's modernization program would suffer an unexpected defeat, 

which would have far reaching consequences, both within the sugar sector but also in other areas 

of Brazilian society. Before this sequence of events is described, we must devote our focus 

towards the Brazilian ethanol system. As we are about to see, it emerged in the early 20
th

 century, 

strongly linked to the sugar system and thus the key players of that system. 

3.2. The development of a Brazilian ethanol system 

Many researchers who have studied the Brazilian ethanol program (Proálcool) have concluded 

that one of the success factors behind its implementation was that ethanol had been a familiar 

feature of the country's vehicle fleet since the 1930’s. In this chapter, the events and 

developments that lay behind the first period of ethanol production in Brazil will be described 

with the ambition to demonstrate how this development came to be central to the expansion of 

the ethanol system during the 1970’s. However, in order to assemble a complete picture of 

Brazilian ethanol use before Proálcool, one thing must be clarified; the use of ethanol during this 

period was not a unique feature of the Brazilian energy system. According to Kovarik (2006): 

Nearly all industrial nations had some kind of tax incentive or mandatory ethanol 

blending program in place during the 1930s. The idea was to create an emergency fuel 

system, as well as to support farmers, and to reduce payments for foreign oil. 

It is therefore suitable to begin this section with a brief summary of the overall use of ethanol in 

the world around the early 20
th

 century and onwards. 

 The early use of ethanol blends was supported by several prominent scientists of the 20
th

 

century, such as Henry Ford and Graham Bell, among others. Yet, the use of ethanol to power 

engines dates back as early as to the beginning of the 19
th

 century. It has been suggested that 

ethanol was first used in a turpentine blend that was to power an engine developed in 1926. After 

the mid-1800’s Nicholas Otto performed experiments with ethanol as well, and as he developed 

the modern internal combustion engine, he used ethanol to power it. In 1908, Ford launched the 
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130; de Andrade & Miccolis, 2011, p. 2). There had also been earlier attempts from the 

government to stimulate the use of ethanol; in 1931, the government introduced the requirement 

that all gasoline importers had to buy at least, 5 percent anhydrous ethanol for each volume unit 

gasoline they purchased. The obligation to buy a certain proportion of ethanol was the main 

objective with this legislation, while it was still voluntary for importers if they would chose to 

dilute their gasoline with the purchased ethanol or not (Decree 19.717).  

According to Kovarik (2006), the number of distilleries increased from 1 in 1933 to 31 by 

1939, and the domestic production rose from 100.000 litres in 1933, to 51.1 million litres in 

1937. The first peak in Brazilian ethanol production came during the height of World War II. By 

then ethanol provided the country with almost 50 percent of its oil supply and the production 

amounted to 77 million litres (Kovarik, 2006). This development could be accredited to several 

factors; the efforts to rescue the sugar industry made by the government, and later the IAA in the 

1930’s, which established a foundation for domestic ethanol production (Barzelay, 1986, p. 130); 

gasoline rationing during the war, which led to increasing prices on imported oil (Kovarik, 2006); 

and mandatory blending of ethanol up to 50 percent in 1943, as a result of a new law in 1942 (de 

Andrade & Miccolis, 2011, p. 3; Kovarik, 2006). By 1942, the legislation of 1931 was extended 

to apply for domestically produced gasoline, as well (de Andrade & Miccolis, 2011, p. 3).  

Even though ethanol blends were used throughout the 1950’s and 60’s, this was not a 

continuous process. Several factors contributed to a severe decline in production; when the war 

ended the price on oil dropped; in 1953, President Vargas set up the national oil company – 

Petrobrás – which in turn led to Brazilian self-sufficiency in oil refinement. It would take 

decades, but eventually ethanol production would once again, as a result of the implementation of 

Proálcool (Brilhante, 1997, pp. 436-437; Kovarik, 2006; Retsö, 2011, p. 357). 

There are two important things to note in this section: primarily that the Brazilian ethanol 

system evolved a long time before the oil crisis in 1973, and secondly that although the system 

was used to reduce the use of oil during World War II, it was initially a response to the crisis in 

the sugar industry. 
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hopes of the IAA came true; several international producers suffered from crop failure and the 

sugar prices soared, which in turn led to a massive influx of money to the Special Export Fund. 

The positive development proceeded and a year later, there was a peak in prices, which had 

increased tenfold compared to the year before. By that time, the Brazil’s export revenues had 

increased by 125 percent and the IAA was ecstatic. Blinded by all the capital that had rolled into 

the fund, they assumed that they could safely begin phase two of the modernization program 

(Barzelay, 1986, pp. 135-136). 

 However, the winds were about to change. For various reasons, the trend was abruptly 

interrupted, and in 1975 the sugar prices fell drastically. From having had export revenues of over 

$US 1.26 billion in 1974, the revenues dropped them to only $US 202 million in 1976. 

Meanwhile, the capacity expansion within the sugar industry had been in full motion for several 

years. This had in turn increased its productivity, and the harvest of 1975/1976 subsequently set a 

new record, as the highest Brazil had ever seen. Thus, the sugar industry was facing a severe 

surplus of sugar (Barzelay, 1986, pp. 134-136). The situation could hardly have been worse, and 

the IAA was once again forced to find a quick solution in order to avoid a total collapse of the 

domestic sugar industry.  

As a means to divert the crisis, the IAA wanted to increase domestic demands for 

sugarcane which would only be possible if they could raise interest in consumption of this 

commodity. In order to do so, they knew from previous experience that an increasing production 

of sugarcane ethanol could be a way to achieve this goal, and this objective could be achieved by 

government intervention. However, this time the surplus of sugar was greater than ever before, 

and so the industry would therefore have to produce more ethanol than ever before. While the 

IAA was forging plans to realize its ambitions, the planners of other government agencies were 

trying to come up with a long-term solution to a different problem that had arisen as a result of 

another crisis a few years earlier (Barzelay, 1986, pp. 136-137; 139).  

 In 1973, the world had been struck by the international oil crisis and the price on crude oil 

quadrupled from 1973 to 1974. According to Hammond (1977, p. 564), foreign oil accounted for 

more than 80 percent of Brazil’s oil consumption at the time. Since the government had never 

considered potential shortages in oil, the rising prices came as a hard blow to the economy. The 

crisis had several negative repercussions on the economy from 1973 to 1974; Brazil’s import bill 

on oil more than doubled; the trade balance shifted from a slight surplus to a large deficit, and a 
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similar development could be seen for the current account, where the initial deficit more than 

quadrupled. In order to be able to pay for the for the increasing costs, Brazil had to start 

borrowing money from international money lenders, which in turn led to a dramatic growth in 

foreign debt (Baer, 2001, p. 87). 

The oil crisis led the way for attempts to reduce the use of foreign petroleum. The 

governmental strategy became to combine intensified exploration for domestic petroleum, with 

replacement with non-petroleum fuels along with energy-saving measures (Ghirardi & de Araujo, 

1987, p. 22). As the agenda of the government became evident, the sugar industry had a golden 

opportunity to safeguard its survival by promoting domestically produced sugarcane ethanol as 

non-petroleum fuel (Ghirardi & de Araujo, 1987, pp. 19-20). By the looks of it, there were thus 

two similar chains of events contributing to the emergence of Proálcool. An interesting question 

in this context is if it is possible to determine which one of these events that had the most 

influence on the institution of Proálcool – was it the sugar crisis or the oil crisis? Some clarity in 

the matter can be achieved by looking closer at the main actors who were involved in the process 

leading to the birth of the program, and their relationships to one another. 

By 1975, the IAA was obviously still a key player, and so was Copersucar, while the 

producers of the Northeast were, more or less, excluded from the corridors of power due to their 

minimized share of sugar production. Copersucar had benefited greatly by the modernization 

program in previous years, and was currently one of the most powerful forces within the sugar 

industry; accounting for about 90 percent respectively of sugar and ethanol. Moreover, it had 

become one of the most important private companies in the country as a whole. Its president was 

also an old friend of the then President (General Ernesto Geisel). As a result, Copersucar was 

now able to express their interests directly to the President, without having the IAA as an 

intermediary. However, they continued to share the same opinion about the development of the 

sugar industry for the most part (Barzelay, 1986, pp. 138-139; 142). 

The President himself was a significant figure as he would become one of the driving 

forces behind an expansion of Brazilian ethanol production and use (Hammond, 1977, p. 564). In 

the years preceding his presidency, he had received great insight into the domestic and 

international oil industry, serving primarily as military advisor to the National Petroleum 

Council, and later as president of Brazil’s national oil company, Petrobrás (Encyclopædia 

Britannica Online, 2013). According to Barzelay (1986, p. 139), he was thereby well versed in 
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energy issues. He had apparently become very interested in ethanol as a fuel option when he 

visited Brazil’s Center for Aeronautical Technology, in the months preceding the promulgation 

of Proálcool:     

In the course of a visit to Brazil’s space agency in São José dos Campos, he stopped at a 

newly founded laboratory investigating alcohol as a motor fuel and was fascinated by the 

experimental results. He is said to have prolonged what was to have been a brief, 

ceremonial visit into a lengthy session, and to have quickly grasped the possibilities. 

(Hammond, 1977, p. 564)  

Within Geisel’s administration, the Ministry of Mines and Energy, the Ministry of Industry and 

Commerce and the Ministry of Agriculture, were handed the assignment of outlining a decree for 

a national ethanol program. In mid-June 1975, they presented their initial proposal. This draft 

suggests that the interests of the sugar industry would be the main objective of the program's 

founding. Its main goal revolved around initiating a long-term measure to stabilize the domestic 

sugar sector and strengthen it towards external price changes (Folha de S. Paulo, 1975). Further 

stated motives were to maintain rural employment and to take advantage of previous year's 

investments in the sugar industry. Also, the authors stressed that ethanol should only be produced 

when the international prices on sugar were low. Moreover, the ethanol program’s potential as a 

countermeasure to the country's energy situation was only mentioned secondarily (Barzelay, 

1986, pp. 140-141). 

However, something must have changed during the months following the initial 

announcement. By the time Geisel and his administration presented the official document that 

instituted Proálcool; its content had been totally revised. By then, Geisel and his government 

stressed that the main goal of the program would be to save foreign exchange by substituting a 

share of Brazil’s oil need with ethanol. Furthermore, four main arguments were presented to 

justify the program: 1) income inequality could be reduced among different regions in Brazil, by 

allowing different kinds of crops for ethanol production (cassava, which was mostly cultivated by 

poor, small-scale farmers, was one such crops); 2) it would generate rural employment in the 

Northeast and the Center-South regions, thereby diminishing inequality in the size of income 

(which was, and continuous to be a big problem); 3) it would increase the country's GDP, by 
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making use of abandoned lands and thereby generate jobs; 4) it would stimulate production of 

mills and distilleries by local manufacturers (Barzelay, 1986, p. 140) 

Barzelay (1986, p. 140) raises a plausible theory about what might have happened from 

the time the first draft was published until the program was launched in November: 

These objectives reflected a political arrangement worked out by state officials and 

important interest groups. The selection of the foreign exchange savings and income 

distribution indicates that sufficient questions had been raised to encourage policymakers 

to position the program in a politically more popular way than as a bailout scheme for 

the sugar industry. Intense negotiation transformed the alcohol program to an explicit 

energy strategy. 

This explanation speaks in favour for the idea that Proálcool was in fact a rescue operation for the 

sugar industry to begin with. Nevertheless, since there was an on-going energy crisis which 

obviously affected the nation’s economy to a greater extent, the government would probably 

receive more good will from its people, if they emphasized that the program was en an effort to 

do something about the country's tangled finances.  

In the months leading up to the promulgation of Proálcool, it became apparent to actors 

outside the government that it was planning on reformulating the program into an energy 

strategy. As a result, a number of influential actors (inside and outside state agencies) began to 

mobilize as they saw the potential profits, or threats related to the program. In the months prior to 

the announcement of the program's final outline, an important question arose: who would get 

control over the distribution of ethanol once the ethanol program was established? Among the 

more obvious candidates were the IAA and Copersucar. However, there was another powerful 

actor who was interested as well, and that was Petrobrás – the national oil company (Barzelay, 

1986, pp. 142-144). 

 Petrobrás was founded by President Vargas in 1953. By then, its main task was to refine 

imported oil, and thus make the country less dependent on foreign influence. The company was 

also responsible for the discovery of Brazil’s first major oil reserve (located in Bacia de Campos) 

in 1974. In order to understand what appeared to be a sudden interest in ethanol, it must be 

clarified that since its creation, Petrobrás had enjoyed a monopoly on the production of liquid 

fuels. It had also been involved in ethanol matters for a long time; since World War II, the 
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separate proposal for subsidized credit would be sent to the Banco do Brasil, which 

would evaluate the project’s financial viability. (Barzelay, 1986, p. 146) 

However, this process would turn out to be more problematic than the government had 

anticipated when they drafted the layup, as it became apparent that there were conflicting views 

and interests within the ranks. This will be discussed in further detail in the next chapter. 

4.2. Proálcool (1970-1975) �± a policy implementation phase 

On 14 November 1975 Proálcool was officially established in Decree No. 76.593. By then, the 

goal was that 3 billion litres of ethanol would be produced by the year 1980, which would replace 

the equivalent of 20 percent of the Brazilian oil imports. This limit was chosen based on research 

recommendations, stating that ordinary car engines could only handle fuel blends consisting of a 

20 percent maximum of ethanol (Barzelay, 1986, p. 145). In order to achieve the goal, the 

government had also designed a subsidized financing scheme. The venture was presented with a 

couple of problems that needed to be dealt with and such an achievement called for interactions 

between the actors involved. This section focuses on such problems and interactions, in order to 

illustrate the developments that expanded the Brazilian ethanol system between 1975 and 1985. 

By the time the terms were set for Proálcool, the technology for 100-percent ethanol-

powered cars was not yet available. Therefore, the initial objective of the government was to 

stimulate production of anhydrous ethanol which could be used in conventional automobile 

engines if blended into gasohol (Brilhante, 1997). This fact must have saved those involved in 

and affected by the program a great deal of effort; the sugar producers could maintain the same 

production techniques; the state planners and coordinators did not have to worry about making 

any changes in existing infrastructure; the filling stations could keep selling fuels from the same 

pumps; and the motorists could keep filling up their current cars, instead of having to buy new 

ones that were compatible with hydrous ethanol. Since the infrastructure and technology was 

already in place, and the initial goals for the program had been set with considerations to 

available technology, the first phase of Proálcool would mainly revolve around policy 

implementation (Barzelay, 1986, p. 157). 

The governmental subsidized financing scheme evolved around ways to stimulate 

construction of new distilleries and plantations. Regarding the distilleries, it primarily involved 

distilleries set up adjacent to sugar mills. However, CNAI could grant permissions to construct 
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autonomous distilleries but at the end of the 1970’s, only few existed (Barzelay, 1986, p. 157). 

An agreement had been made that Petrobrás would buy all of the produced ethanol at a fixed 

price, determined by the government. In 1977, Petrobrás bought each gallon of ethanol to a cost 

of $US 1 and sold the gasohol to a price of $US 1.5. By setting up a pricing system like that, 

Petrobrás made a profit every time the Brazilian motorists filled their automobiles. Also, the 

government set up the Energy Mobilization Fund, which received its revenues from the 

difference that occurred when Petrobrás sold the ethanol-gasoline blends (Hammond, 1977, p. 

565).   

All in all, the government intended to support the ethanol program with $5 billion, and the 

fund was estimated to raise about $1.25 billion. Further capital had been secured through a $1.2 

billion loan, offered by a consortium of 51 international banks, represented by the Morgan 

Guaranty Trust. The collected money was used to set up a credit program. Through this, direct 

governmental subsidies were offered, covering up to 75 percent of the total costs of constructing 

new mills and plantations. The governmental financing scheme was very favourable to the sugar 

mill owners and generated a large interest in setting up distilleries adjacent to their mills (Saint, 

1982, p. 224).  

By 1977, it had become apparent that the program had been off to a slow start. The 

production of sugarcane ethanol reached 800 million litres annually, which raised concerns 

among Brazilian officials whether the objectives of 3 billion litres would be met by 1980 

(Hammond, 1977, p. 566). Meanwhile, applications for funding of 70 new distilleries and 

500.000 ha of sugarcane plantations had been sent to those responsible of the coordination of the 

program, and were awaiting clearance (Hammond, 1977, p. 565). There were several reasons 

behind the slow expansion in production, and in order to see them, a reasonable start would be to 

highlight the conflicting interests and views that occurred among those who were involved or 

could affect the policy work of the program. 

This group consisted of the (by now well-known) actors: President Geisel, the IAA, 

Copersucar (the sugar industry), Petrobrás, the Ministry of Industry and Commerce, the Ministry 

of Mines and Energy and the Ministry of Finance. There were also some additional actors who 

become involved in the program during this phase: the Automobile Industry, the Central Bank 

and Banco do Brasil. Shortly after the program was launched, it would become clear that there 

was a fractioned attitude towards the program among the actors. They could be divided into two 
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groups: the optimists and the naysayers (Barzelay, 1986, p. 157). Which group each actor was 

part of can be seen in Table 1. In other words, there were both naysayers and optimists within 

CNAI. According to Barzelay (1986, p. 157), the naysayers were one of the main reason behind 

the slow progress of Proálcool until 1977. 

 

Table 1: An overview of the standpoints of the actors involved in the policy implementation phase  

Optimists Naysayers 

President Geisel Petrobrás 

IAA Ministry of Mines and Energy (MME) 

Copersucar Ministry of Finance (MF) 

Automobile Industry Central Bank 

Ministry of Industry and Commerce (MIC) Banco do Brasil 

 

Among the optimists the automobile industry had become an important actor. Its attitude would 

favour the ethanol effort in the eyes of the public. The most important companies within the 

automobile industry were: General Motors, Ford, Fiat and Volkswagen with industries 

established in the country. Since the technology for ethanol cars was not yet available by 1975, 

Proálcool was associated with large investments which the automobile industry was not initially 

prepared to make, but they did however perform some research on engines entirely run on 

hydrous ethanol. By 1976 the public was presented with an ethanol powered prototype, 

sponsored by the MIC. This generated a great interest among the public (Barzelay, 1986, p. 155).  

After that stunt, the automobile industry quietly announced to the government that it 

encouraged further efforts to expand the Brazilian ethanol industry. Henceforth, the industry 

would officially present a positive attitude towards development opportunities surrounding the 

ethanol engines, but at the same time they were awaiting substantial evidence that a sustained 

demand for ethanol would be established before they committed to the issue whole-heartedly 

(Barzelay, 1986, pp. 155-156).  

As was stated in the previous chapter, Petrobrás was for a long time head of a state 

monopoly on liquid fuels, and the company was very keen to uphold the influential position that 

entailed, and this view had not changed, and would not change in the upcoming years. Officially, 

they seemed to support Proálcool, but the managers of the company had in fact adopted a strategy 

to gain control over ethanol production. Their idea was to conquer the ethanol marked by setting 
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up an industrial production of their own, with cassava as crop, to challenge the production of 

sugarcane ethanol. Their vision was that their investments in cassava ethanol was supposed to 

become so attractive that it out conquered sugarcane ethanol, and that they would in that way 

become the main producer of ethanol and thereby maintain their influential position (Barzelay, 

1986, p. 143).  

They put in a lot of effort into this mission, and by 1977, they had constructed a distillery 

for manioc ethanol in Minas Gerais. In the end manioc however proved to be an unsuitable crop 

for large scale production, as it was struck with disease, and so the ethanol program came to 

revolve around sugarcane as its number one feedstock (Barzelay, 1986). The reason that the 

MME and the MF were on the same side as Petrobrás in the matter, was mainly because of the 

influence Petrobrás had over MME. Officially Petrobrás was subsumed under MME, but the 

power of the company was so great, its influence on government policy in the energy domain has 

been suggested to exceed that of the MME, whose views and interests thereby reflected those of 

the company (Barzelay, 1986, pp. 158-160).   

When the manioc experiments failed to be fruitful, Petrobrás influenced the MME into 

lobbying efforts to try to maintain ethanol production, primarily as a regulatory mechanism in 

periods of crisis within the sugar industry. The MME managed to find an ally in the MF, and set 

about on a mission to convince the public that the ethanol program was only a short-term solution 

to protect the sugar industry (Barzelay, 1986, p. 160).    

Other forces that slowed down the expansion of the ethanol industry were the state-owned 

credit institutions, also part of the naysayers. Between 1976 and 1978 CNAI had approved about 

200 distillery expansion projects, but they had no control over the decisions of the Central Bank 

and Banco de Brasil. After a project had been given approval by CNAI the entrepreneur had to 

send an application to Banco do Brasil, who would then make a financial evaluation. If the 

borrower proved to be creditworthy, the application was forwarded to the Central Bank for final 

approval.  By 1976, it had become apparent that the credit institutions constituted a bottleneck in 

the approval process, as it became apparent that only eight out of 32 proposals approved by the 

CNAI had received funding (Barzelay, 1986, p. 162).   

It would require that the president raised his voice to the managers in person for their part 

of their approval process to go a little faster in 1977. However, throughout the entire phase, until 

1970, the approval rates of the two banks were considerably slower than those of CNAI. 
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According to Barzelay (1986, p. 163), the main reason for the banks' reluctance to approve the 

funding was based on unwillingness to issue bad loans. Despite the fact that they were a state-

owned bank, they still sought minimize their risks for a given rate of return. Despite these 

problems along the way, Proálcool’s initial production goal (3 billion litres by 1980) was fulfilled 

well within the time limits. By then 228 distillery projects had been approved, of which 104 were 

in operation. 89 of these distilleries were constructed to adjacent sugar mills and 90 percent were 

producing sugarcane based ethanol, while the rest were using cassava (Saint, 1982, p. 227).  The 

overall production of ethanol can be seen in Figure 1. 

 

  

  

Figure 1: Chart depicting the production of ethanol in Brazil from 1975 to 1979.  

Source: Earth Policy Institute 
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5. Conclusions 

The key findings of this study were: 

 That the development of the ethanol system was preceded by a well-established sugar system, 

based on a feedstock that was very suitable for ethanol production. 

 The ethanol system emerged as a response to state intervention, as the President instituted the 

IAA in 1933. 

 The ethanol system was during the years preceding Proálcool foremost a regulatory 

mechanism to protect the sugar industry from fluctuations in international sugar prices. 

 The planned ethanol expansion was initially a relief measure for the sugar industry, rather 

than an effort to reduce Brazil’s dependency on foreign oil. 

 The expansion was later officially emphasized as a counter measurement towards the raging 

costs after the oil crisis (due to the country’s dependency on foreign oil).  

 The expansion of the ethanol system was primarily a result of state measures, such as 

favourable financing schemes. 

 The actors with the most influence in the expansion process were: President Geisel, the IAA, 

Copersucar (the sugar industry), Petrobrás, the Ministry of Industry and Commerce, the 

Ministry of Mines and Energy, the Ministry of Finance, Banco do Brasil, the Central Bank 

and the automobile industry.  

 There were no major technical obstacles to overcome, since the gasohol was compatible with 

the existing infrastructure and automobiles.  

 The major problems when the expansion was commenced were primarily revolving around 

power struggles and administrative issues, due to unforeseen fractions interests among those 

with influence over the development of the program. 

 Despite various hindrances along the way, the government was able to achieve its goals. The 

expansion process initially had a slow start, but once things got moving, there was a rapid 

growth in production. 
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