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Abstract  

Recent Brazilian policies have encouraged impoverished communities to participate in 
the country’s growing energy industry.  This paper explores the country’s attempts to encourage 
such participation within the oil & gas and biofuels sectors.  Our research is based on interviews 
with industry executives, policymakers, non-governmental organizations and farmers conducted 
between 2005-2009 in Brazil, an emerging energy leader, yet a country grappling with social 
exclusion.  We present three cases, exploring the evolution of sustainable energy and social 
inclusion policies.  In the oil & gas sector, government policies towards technological 
accumulation have allowed Brazil to emerge as a global leader in deep and ultra deep oil & gas 
development, but they have not provided opportunities for impoverished communities.  For fuel 
ethanol, economic efficiencies have encouraged capital intensive, concentrated production, 
where only temporary, low paying jobs are available for impoverished farmers.  The biodiesel 
sector is being shaped by social inclusion policies, yet take-up within impoverished communities 
remains weak due to a lack of trust and basic education.  We propose that some sectors have a 
propensity to be exclusive due to technological complexity, whereas other sectors, although less 
complex, tend to economize at the expense of social programs.  We conclude with managerial 
and policy implications.  
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1. Introduction 

In 2006, President Luiz Inácio ‘Lula’ da Silva announced that Brazil was “the owner of 

their own nose” a colloquialism to describe the nation’s achievement of energy self-sufficiency 
(Folha Online, 2006).  The path to self-sufficiency involved the evolution of three main sectors 
spanning over 30 years: large-scale hydroelectricity, deep and ultra-deep offshore oil & gas and 
biofuels (Silvestre and Dalcol, 2007).  The focus of this paper is on the latter two for automotive 
fuels.  We discuss how these sectors evolved, and specifically how economic, environmental and 
social parameters shaped their development.  Nelson and Winter (1982) suggest that 
technological development solves some problems but also creates negative externalities that 
must also be addressed.  We discuss how these dynamics shaped the policies and direction of 
automotive fuels, leading to energy self-sufficiency but also creating a series of environmental 
and social externalities that are now being addressed.   

One particularly difficult externality in Brazil concerns ‘social exclusion’, the denial of 
equal access to opportunities of certain groups of society (Behrman et al., 2003; Buvinic et al., 
2004; Commins, 1993).  According to (Hall et al, 2008), the modernization of the Brazilian 
economy led to greater economic efficiencies, but also led to wider social exclusion problems 
such as increased crime and corruption.  Eradicating social exclusion has since become a major 
mandate of the Lula government, and there have been recent policies encouraging participation 
of impoverished communities within the energy industry.  For example, up until recently, 
Brazilian biofuels have been dominated by sophisticated and large-scale actors, with only very 
low paying ‘poverty employment’ (Mazza, 2004) under harsh working environments for socially 
excluded populations (Hira and Oliveira. 2009,  Hall et al, 2009).   

Brazil’s oil & gas sector, particularly deep and ultra deep offshore production pioneered 
by the national oil company Petroleo Brasileiro SA (Petrobras), has become one of the world’s 
leading centres and has freed Brazil from foreign oil dependency (Silverstre and Dalcol, 2009).  
However, the oil & gas sector is widely known by its social exclusivity (Neto, 2006), due to 
specialized competencies required to find, exploit and distribute oil & gas safely and efficiently.  
Conversely, the sector has also been scrutinized as being a ‘curse of oil’, where profits from 
resource exploitation have led to unbalanced distribution of wealth or have been misallocated 
through corruption, generating major problems such as environmental degradation, social 
exclusion and civil war (Economist, 2005; Gettleman, 2006; Humphries et al, 2007).  In Brazil 
and abroad, Petrobras is seen as a sustainability leader and model for corporate social 
responsibility (Magrini and Lins, 2007), but the company has been facing growing government 
pressure to spread the benefits of Brazilian resource revenues towards impoverished 
communities (Gabrielli de Azevedo, 2009).   

In contrast to oil & gas, biofuels have been recognized as more sustainable due to the 
potential to be renewable with lower CO2 and other emissions (Zarrilli, 2006; Goldemberg et al 
(2008); D’Agosto and Ribeiro, 2009; Laser et al., 2009).  Biofuels have also been identified as a 
potential source of employment for subsistence farmers in Brazil, one of the world’s leading 
agricultural producers (Reid, 2007).  Paradoxically, biofuels have also been criticized for 
creating the so-called ‘food for fuel crisis’, where demand for biofuels may increase prices for 
commodities such as corn and soybeans, with harsh impacts on impoverished communities 
(Hoyos and Blas, 2008; FAO, 2008) or exacerbating social exclusion by concentrating 
agricultural production at the expense of small-scale farmers (Hall et al, 2009).  Recent Brazilian 
policies have encouraged refiners and distributors to source from small-scale farmers that have 
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previously been excluded from participating in Brazil’s growing agricultural sector.  For 
example, a new market is being created through government intervention under the National 
Program of Production and Use of Biodiesel (PNPB).  Its main goal is “to include family farmers 

in the oil chain and to encourage the use of previously rarely employed feedstock” (Abramovay 
and Magalhães, 2007).  However, there remain major problems with these wider participatory 
schemes, especially with very poor illiterate farmers that lack basic business knowledge and have 
become distrustful with industry and government.  

This paper discusses Brazilian energy policies that have provided economic stability, 
followed by environmental and social disruptions that are now being addressed.  We focus on 
recent policies designed to encourage participation of impoverished communities within the 
energy industry.  The research is framed within the sustainable development discourse that has 
recently argued for a more holistic approach to sustainability that considers the interactions 
among economic, environmental and social parameters.  Sustainable development has also been 
recognized as a cornerstone of Brazilian energy policy and a key strategic thrust of Petrobras.  In 
the next section, we briefly review the sustainable development literature.  We then outline our 
methodology, followed by our three case analyses, the development of Brazilian oil & gas, fuel 
ethanol and biodiesel sectors.  We conclude with a discussion of our findings and implications 
for business and policy.   
 
2. Balancing Sustainable Development Pressures 

The Brundland Commission’s (WCED, 1987) seminal definition of sustainable 
development emphasizes the interdependence among social, economic and environmental 
parameters from an intergenerational perspective.  From a firm’s perspective, Elkington (1997) 
suggests using the so-called ‘triple bottom line” that considers financial, environmental and 
social parameters when making business decisions.  Seuring and Muller (2008) observe that the 
sustainability discourse has evolved from the relationship between economic and environmental 
parameters to emphasize social impacts such as social exclusion.  Matos and Hall (2007) suggest 
that the transition from mostly environmental concerns towards a sustainable development 
perspective creates greater managerial challenges due to complexity, a situation with many 
interacting parameters.  Because of complexity, decision-makers are limited in what they can 
know, what Simon (1969) called bounded rationality, and thus should pursue satisfactory 
solutions to their problems – ‘satisficing’ – rather than look for optimal solutions.   

In addition to complexity, Matos and Hall (2007) further argue that the trend towards 
sustainability presents greater dimensions of ambiguity, where neither the parameters nor 
probabilities can be identified or estimated (Knight, 1921).  Matos and Hall (2007) suggest that 
the social dimension of sustainable development is emerging as a key challenge, as it may 
involve a wide range of stakeholders with disparate goals, demands and values that may interpret 
the same situation differently, what Hall and Vredenburg (2003; 2005) call ‘stakeholder 
ambiguity’.  Table 1 is a sample of such sustainable development values, most of which are 
social.   

Table 1 about here 

 
We suggest that the relationship among government policies (regulations and incentives) 

and stakeholder pressures play an important role in improving sustainable energy production.  
However, the complex and sometimes ambiguous nature of these relationships calls for an 
evolutionary perspective, as the development of a specific policy often leads to unintended 
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consequences that may (or may not) later be under scrutiny from various stakeholders.  Such 
dynamics can be expected with economic change, which resolves some problems but also creates 
other problems that must then be addressed (Nelson and Winter, 1982).  The contemporary issue 
faced by the Brazilian energy industry is resolving social exclusion, a key policy mandate of the 
Lula government.  As we will show below, this is a particularly difficult challenge, as some 
sectors have a propensity to be exclusive due to high technological complexity and risks 
associated with hazardous materials, whereas others have a tendency to economize at the 
expense of social programs  

 
3. Methodology 

We used a case study methodology to understand the dynamics present in a particular setting 
(Eisenhardt, 1989; Gephart, 2004; Yin, 1994), specifically how Brazilian policies have shaped 
the country’s energy industry and are now addressing social inclusion.  We selected three cases, 
the oil & gas, ethanol and biodiesel energy sectors.  Brazil is a world leader in deep and ultra-
deep offshore oil and automotive biofuels production and distribution, fueling the world’s largest 
fleet of domestically produced ‘flex fuel’ automobiles able to operate on ethanol, natural gas 
and/or gasoline (Almeida, 2007; Zarrilli; 2006; Kamimura and Sauer, 2008; Silvestre and Dalcol, 
2009).  However, Brazil also has major problems with poverty and social exclusion, and is now 
attempting to reduce these social ailments while improving the sustainability of their energy 
matrix.  

Yin (1994) recommends using multiple sources of evidence (triangulation), establishing a 
chain of evidence, and providing drafts for review key informants to ensure construct validity.  
We interviewed a variety of stakeholders in numerous Brazilian cities between 2005 and 20091 
to provide insights from various perspectives (see Table 2).  Interviewees were identified from 
desk research and then through the snowball technique (Berg, 1988), where participants suggest 
additional people for the study.  Interview questions were developed through literature reviews 
and used to open the discussion but not to limit the interviewee’s scope for raising relevant 
issues.  Interviews were supplemented with academic papers, technical documents, government 
reports and the popular press to establish a chain of evidence and reinforce triangulation (Yin, 
1994). 

Nine individual interviews with impoverished biofuels farmers were conducted.  Subjects 
were identified through the Brazilian Agricultural Research Corporation (EMBRAPA), a 
government-owned organization for agricultural research with close ties to the farming 
community.  We also conducted four farmer focus groups (organized through local biofuel co-
ops rather than EMBRAPA to strengthen validity) to explore issues identified in the individual 
interviews.  Data saturation (Eisenhardt, 1989), the repetition of common issues, emerged during 
this phase.  To reduce social desirability bias (Fisher, 1993), we informed interview subjects that 
we would keep their names and participation confidential, and would check our data against 
observed behavior and the perspectives of other supply chain members (Singer et al., 1992).  
Following the interviews, the research team discussed, reviewed and summarized the data and 
EMBRAPA and Petrobras officials with extensive knowledge of the topic reviewed case drafts.  

 
Table 2 about here 

 
We also recognized that, given the controversial nature of the research, that there was a 

risk of social desirability bias, whereby research participants might express viewpoints that they 
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think the interviewer wants to hear or is politically appropriate rather than what the participants 
truly believe (Fisher, 1993).  To reduce this risk, we informed interview subjects that we would 
keep their names and participation confidential, as suggested by Singer et al (1992); that we 
would not use information that could place the interviewee in any form of jeopardy, and that we 
would check our data against observed behavior and the perspectives of other supply chain 
members.   

 
4. Brazilian Oil & Gas Industry 

The Brazilian upstream oil & gas sector emerged gradually with the discoveries of 
oilfields made by Petrobras and their subsequent development.  The first oilfield, Garoupa, was 
discovered in 1974 in the Campos Basin region off the coast of Rio de Janeiro State.  Petrobras 
set up operational units in the area to provide infrastructure as well as technical and engineering 
support.  As a result of this evolutionary process, the Campos Basin region is currently 
responsible for more than 80% of the country’s oil, and 45% of the natural gas production 
(Silvestre and Dalcol, 2008).  Due to the technical challenges of deep and ultra deep wells, most 
industry players regarded these oilfields as economically unviable.  However, over time Brazil’s 
commitment to development, along with technological breakthroughs and increased oil prices 
made these oilfields viable (Surrey, 1987).  

Direct suppliers soon followed Petrobras to the region, the first being suppliers of goods 
and services with high technological complexity and long-term contracts with the Brazilian 
oilfield operator.  Other firms later migrated from various Brazilian regions and from abroad, 
attracted by Petrobras and other large international suppliers, while additional firms emerged 
through entrepreneurial initiatives and from knowledge spillovers, usually operating in niche 
markets.  The role of Petrobras in the formation and development of the oil & gas sector in 
Brazil has thus been crucial, and this role continues even after the end of the sector’s monopoly 
in 1997.  Although the presence of MNCs increased over the last few years (mostly through joint 
ventures), Petrobras remains the most important player and the most desired partner for any 
oilfield operator in the Brazilian oil & gas upstream segment.  In addition to government 
protection, Petrobras also possesses accumulated knowledge acquired over the last 30 years, 
providing the firm with substantial competitive advantage within this specialized area.   

According to Petrobras CEO Gabrielli de Azevedo (2009), Petrobras’ past operations had 
been mired by poor environmental performance.  The company has since made extensive efforts 
to maintain high environmental standards, and is now seen as a model for corporate social 
responsibility.  The company continues to face growing domestic pressures to adopt more 
socially oriented policies and to spread the benefits of the revenues from Brazilian resources 
towards impoverished communities.  However, the success of the firm, in terms of profitability 
and reputation, was based on the accumulation of sophisticated, world-leading technologies and 
a major emphasis on environmental protection; wider inclusion, particularly with impoverished 
communities, could erode these hard won attributes.  

According to Silvestre and Dalcol (2009), there are four levels of firms based on 
technological capabilities.  The first three includes major oilfield operators, suppliers and niche 
players with high technological capabilities.  Such firms require skills beyond what is available 
within impoverished communities.  The fourth group includes micro and small firms offering 
goods and services of moderate to low technological complexity.  Since micro and small firms 
have the potential to provide a wide range of employment opportunities (Baldwin and Picot, 
1995) and is seen as a mechanism for long-term poverty and social inclusion (Tendler and 
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Amorin, 1996), these firms may possess the characteristics of generating most of the jobs in the 
sector, with a wider range of educational levels.   

A number of programs have been implemented to strengthen the Brazilian upstream oil & 
gas sector, such as the Science & Technology Ministry’s Funding Agency for Studies and 
Projects (FINEP), National Institute of Metrology, Standardization and Industrial Quality 
(INMETRO) and the National Council for the Scientific and Technological Development 
(CNPq).  The Brazilian Service of Support for Micro and Small Enterprises (SEBRAE) an 
industry sponsored agency for capability development also offers support the micro & small firm 
in terms of capability building in total quality management, productivity and competitive 
advantages and financing to innovative projects, summarized in the Table 3.  Other initiatives 
have been carried out by National Association of Advanced Technologies Entrepreneurship 
(ANPROTEC), together with other initiatives from the financing institutions and state-owned 
banks such as the Brazilian Development Bank (BNDES), Bank of Brazil (BB), and Regional 
Development Banks, among others. According to Milani and Canongia (1999), Brazil is creating 
a support structure to develop its micro and small firms and consolidating several sectors across 
the country. 
 

Table 3 about here 

 
Petrobras has also been pressuring suppliers (especially smaller ones) to obtain quality 

and environmental certifications to compete in Petrobras’ bids.  The high-standards demanded by 
the oil majors and their direct suppliers (usually large multinational companies) is a major 
limitation for micro and small firm participation, which is further exacerbated by the scarcity of 
financial resources to implement the changes and obtain certification (FIEMG/IEL and 
SEBRAE, 2006).  SEBRAE has established programs to increase quality, provide management 
and technology training and to encourage the cooperation networks among these economic 
agents (Campos and Figueiredo, 2007).  However,  surveys show that around 50 percent of 
Brazilian firms fail within three years (SEBRAE, 2004).  This is high when compared to 
developed countries (Andreassi and Siqueira, 2006).  Furthermore, the majority of these 
programs are for relatively educated professionals and potential entrepreneurs.  Even with the 
strong and dynamic industrial activity in the Campos Basin region, Campos and Macae (both 
cities centrally located in the oil & gas production area) are facing increasing problems related to 
unemployment, unplanned migration flows and ‘favelization’ of their suburbs, i.e. the process 
that transforms rural areas in favelas (Neto, 2006) or shantytowns (Ferraz, 1999).  While a 
technological and economic success and major contributor towards Brazil’s energy self-
sufficiency, the oil & gas sector has done poorly when measured against social impacts.   

 

5. The Emergence of Brazilian Fuel Ethanol  

The development of ethanol as an automotive fuel is an example of Brazil’s agricultural 
paradox of high productivity and social exclusion.  As discussed above, ethanol is a renewable 
energy source and provides environmental benefits like lower CO2 emissions.  The barriers to 
entry, in terms of educational levels and capital requirements are also lower, thus making them a 
potentially more inclusive energy source.  However, there are also considerable pressures within 
the sector to concentrate production to exploit economies of scale, which may negate their 
favorable sustainability and inclusively characteristics.   
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Fuel ethanol production in Brazil emerged with the Federal Government’s ProAlcool 
Program, which was a response to the oil crises in the1970s, and to save sugarcane producers 
from bankruptcy after major modernization investments were followed by a significant drop in 
sugar prices (Rosillo-Calle and Cortez, 1998).  According to Oliveira (2002), the ProAlcool 
program involved a wide range of stakeholders such as numerous government ministries, the 
military, the ethanol industry, researchers, the media and established sugarcane producers 
controlled by wealthy families to create a market and stimulate the use of ethanol as an 
automobile fuel.  The Brazilian Agricultural Research Corporation (EMBRAPA), a government 
owned organization, played a major role in the technological development of ethanol and other 
sectors of Brazilian agriculture.   

During this time, Petrobras was opposed to the program.  According to a senior Petrobras 
manager, oil & gas companies at the time did not believe that ethanol was a viable energy 
source, and would only result in unfair competition due to heavy subsidies that supported the 
ProAlcool program.  However, technological innovation, supply chain improvements, industry 
concentration and capital-intensive, mechanized production techniques, along with increases in 
petroleum prices made it a viable fuel, and it is no longer subsidized.  Sugarcane, a crop well 
suited for Brazil’s climate, is currently one of the most efficient crops for ethanol production.  
For example, while Brazil produces an average of 7,000 liters of ethanol per hectare of 
sugarcane, the US produces 3,800 liters per hectare from corn and the European Union 5,400 
liters per hectare from sugar beet (IAE, 2007).  Today, Brazil is currently the world’s largest 
producer and exporter of fuel ethanol, with a widely available distribution infrastructure and an 
automotive sector producing the world’s largest fleet of ‘flex fuel’ cars powered by any mix of 
ethanol and gasoline (Zarrilli, 2006; Kamimura and Sauer, 2008).   

Concentrated ethanol production has major local environmental impacts typical in 
agriculture, but lower emissions and fewer risks of hazardous materials when compared to 
petroleum (IAE, 2007).  Counter to NGO claims that ethanol causes deforestation and species 
depletion in the Amazon, the vast majority of Brazil’s ethanol production is, according to 
EMPRAPA, at least 2000 kms away from the Amazon (Goes and Marra, 2008).  However, the 
harvest is still carried out manually, creating a strong demand for temporary, low-skilled labor 
that have been heavily scrutinized for poor working conditions (Hall et al, 2009; Saint, 1988).  
Under the ProAlcool program, government subsidies and credit programs favored large-scale 
farmers and sugar mill owners concentrated in the wealthier and more developed southeast and 
central regions of Sao Paulo and Mato Grosso, the location of the incumbent sugarcane 
producers, as opposed to poor Northeast and North regions (Martinelli and Filoso, 2008; 
Oliveira, 2002).  Many workers are illiterate and receive below minimum wage, and few 
independent small-scale farmers participate in this sector.  In response, the Landless Rural 
Workers’ Movement (Movimento dos Trabalhadores Rurais Sem Terra – MST), Latin 
America’s largest protest group, emerged in the 1980s to deal with the concentration of land by a 
few and the expulsion of the poor from rural areas due to agricultural modernization2.  Brazilian 
policy-makes have since recognized these detrimental effects on employment and migration, 
exacerbating social exclusion and only providing poor quality jobs (BBC News, 2007; MST, 
2007).  Thus, although considered a technical and economic success, the sector has also been 
under scrutiny for poor working conditions and not providing opportunities for small farmers 
(Martinelli and Filoso, 2008; MST, 2007).   

While the ProAlcool program provided incentives that allowed the industry to become 
economically competitive, there were no provisions for improving the working conditions of 
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temporary harvesters.  Media and activist pressure were mostly targeted at the government and 
sugarcane plantations, and more recently at Petrobras.  In response, the sugarcane producers are 
now engaged in social responsibility programs and are investing in education and health for the 
workers’ children, but they are still criticized by the international and national media (BBC 
News, 2007; Globo, 2007) .  Petrobras has also responded by implementing policies that 
discourage sub-standard labor policies within their supply chain.  However, Petrobras CEO 
Gabrielli de Azevedo (2009) has argued that, while the company takes sustainability seriously, 
fuel produced from substandard labor practices does not make it into their supply chain.3  As 
stated above, Petrobras was opposed to the ProAlcool program, and thus did not play a major 
role in its development.   

Although the environmental impact of sugarcane ethanol remains contentious, most 
studies suggest it provides benefits over petroleum fuel sources (IAE, 2007), and thus can be 
regarded as a ‘win-win’ example (Porter and van der Linde, 1995) when only economic and 
environmental parameters are considered.  However, when social parameters are also included, 
trade-offs emerge and outcomes become blurred.  Currently the sugarcane plantations and 
refineries do not have the profile to be conducive for an effective activist campaign (these firms 
are relatively unknown within the country and unknown internationally except by industry 
insiders).  The dominant channel leader, Petrobras, did not play a role in the early development 
of the sector, but may be expected to a larger role due to its increasingly important profile in the 
energy industry and largest company in South America.   

Like the oil & gas sector, ethanol facilitated energy Brazilian self-sufficiency and 
allowed the country to become competitive in world markets and at the technological frontier in 
this area, providing an engine of economic growth.  In contrast to oil & gas, it also provided 
improved environmental attributes through reduced emissions and by being a renewable energy 
source.  However, in spite of having lower barriers to entry, the sector has evolved towards 
concentration to exploit scale economies, and is now being scrutinized for poor working 
conditions and exacerbating social exclusion.  A major response of the Government was the 
implementation of social inclusion policies for a Biodiesel production, discussed next.  
 
6. Brazilian Biodiesel Policy 

In response to the problems of social exclusion in ethanol and other agricultural sectors, 
the Federal Government of Brazil initiated an executive inter-ministerial commission for 
biodiesel production in 2003.  It was composed of the Ministry of Mines and Energy, Petrobras, 
EMBRAPA (which had recently been mandated to improve small farmers’ capability 
development), the National Agency of Petroleum, and the Brazilian Development Bank among 
other institutions.  The National Program of Production and Use of Biodiesel (PNPB, henceforth 
refereed to as the Biodiesel Program) was launched in December, 2004, with the explicit goals of 
stimulating the biodiesel market, promoting social inclusion and regional development in poor 
regions, and to encourage technology research (Governo Federal do Brazil, 2008).  The Program 
included mandates to stimulate market demand for biodiesel in the Brazilian energy mix, 
requiring, a minimum of 2% biodiesel in the national diesel supply between 2008 and 2013 and a 
minimum of 5% thereafter (Pousa et al, 2007).  It also provides research incentives to promote 
technology development throughout the production chain, and encourages research networks 
from universities and other research institutions such as EMBRAPA.  

A third pillar of the Program is an explicit policy to encourage small farmer participation 
in the supply chain through the ‘Social Fuel Stamp’ (Selo Combustivel Social), through tax 
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benefits and special credit to industries that encouraged small producer participation from the 
poorer North and Northeast regions, particularly for castor and palm seeds from small-scale 
producers.  To receive the Social Fuel Stamp, biodiesel refiners and fuel distributors must 
purchase part of its feedstock from small farmers, sign commercial agreements with those 
farmers and provide them with technical assistance.  The biodiesel producer can be awarded tax 
exemptions that range from R$.07 (~US$.03) to R$.218 (~US$.1) per litre, depending on the 
feedstock and the region in which it is sources, which represents about 4% to 12% of the retail 
price of diesel in Brazil.  To receive the highest tax exemption, the industry must purchase castor 
or palm oil produced by small farmers in the North, Northeast or semi-arid regions, crops which 
are more suitable for smaller scale farming because mechanized production is currently cost 
effective for these crops (Garcia, 2007).  The Government estimates that around 100,000 small-
scale farming families have participated in the Program, based on contracts presented by 
biodiesel refiners claiming the Social Fuel Stamp tax rebates (MDA, 2008). 

According to Hall et al (2009), the results of the Program have been mixed.  Many 
refiners and distributors were concerned whether farmers were able to produce what had been 
negotiated, and whether prices of for example soy, palm and castor for biodiesel would remain 
competitive with other markets.  Soybeans for example are commodities with prices that 
fluctuate with global demand.  Palm and castor oil is valued for other industrial purposes, and 
their production costs are higher than other oils (Garcia, 2007).  Furthermore, although the Social 
Fuel Stamp is relatively simple in theory, in practice there have been some problems between 
industry and farmers.  One representative from a biodiesel refinery stated that some farmers fail 
to honor contracts and sell the seeds to other buyers, typically as a one-off, short term sale at 
higher prices: “…sometimes it is hard to deal with these farmers.  Because of their lack of 

education, they are not used to dealing with contracts and do not understand the advantages of a 

potential long term and stable business relationship against an unstable short opportunity”.  Our 
interview subjects stated that the level of education and experience in long term planning played 
an important role in how small farmers responded to biodiesel business opportunities.  Distrust 
between industry and farmers were common.  Castor has many applications in the chemical 
industry, and can thus provide higher prices than other biodiesel feedstock such as soy and palm 
oil, albeit at much smaller volumes.  However, farmers often expect similarly high prices, even 
though the volume needed for biofuels is much greater and thus may provide greater profitability 
through economies of scale.   

One of the requirements placed on industry to obtain the Social Fuel Stamp is providing 
technical assistance to small farmers, and many of the programs in Table 3 are also applicable to 
biodiesel farmers.  However, industry executives and EMBRAPA officials stated that many 
farmers often did not follow advice.  For example, since castor plants can be found almost 
anywhere (including empty lots and landfills), farmers unfamiliar with this crop assumed that 
specialized techniques were unnecessary, but without proper crop management, productivity is 
low and of poor quality (Severino et al, 2006a; Severino et al, 2006b).  Biodiesel refinery 
managers stated that the costs for the technical assistance were often higher than the Social Fuel 
Stamp tax exemptions, and that operational and transaction costs required to manage contracts 
with thousands of geographically dispersed small farmers also created difficulties.  Most of these 
farmers had no experience with contracts, simple accounting principles or other basic 
management knowledge such as the benefits of scale economies.  Conversely, farmers often 
complained that the refiners failed to provide useful advice.  The president of a chemical 
company that refines castor oil and a senior manager of Petrobras stated that the social program 
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for biodiesel will not work, and that it will follow a similar route as ethanol, with only large-
scale producers, in spite of these tax incentives.  They further suggested that soybeans would 
likely emerge as the dominant crop, which, in contrast to palm and castor, is highly suitable for 
mechanized, large-scale production and already had an established supply chain in Brazil (an 
attraction of castor and palm is that it is currently harvested most efficiently by non-mechanized 
techniques, making it suitable for small farmers).   

In contrast to ethanol, there has been an explicit policy mandate to include independent 
small-scale farmers through the Social Fuel Stamp, energy mix requirements and research 
incentives for institutes, which in turn are expected to assist supply chain members, especially 
impoverished farmers.  This includes EMBRAPA for technical data and SEBRAE for basic 
entrepreneurial and business knowledge.  In the past, SEBRAE’s activities were focused on 
capability development with relatively educated entrepreneurs, but were recently mandated 
under President Lula’s social exclusion policies to stimulate entrepreneurial activities within 
impoverished communities, including biofuels.  Senior EMPRABA representatives in one of the 
poorer regions in Brazil acknowledged that there are fundamental differences between educated 
and impoverished people, and that there remains major challenges in understanding and 
encouraging entrepreneurial dynamics within the latter.  

Unlike ethanol, the dispersed biodiesel markets have increased transaction costs, leading 
to a greater role for co-ops and wholesalers.  To the best of our knowledge, the wholesalers play 
only an arbitrage role and do not participate in information diffusion or social programs.  The co-
ops are typically small operations, but possess relatively sophisticated managerial and technical 
staff, and act as a bridge between impoverished farmers and the refiners and research institutes.  
We thus suggest that the co-ops are an important mechanism in the diffusion of technical and 
basic business knowledge up the supply chain.  However, we also suggest that economizing 
pressures to reduce transaction costs from a widely dispersed supply base and avoid shirking 
costs encourages sourcing from large-scale farmers, at the expense of the social programs, much 
like ethanol.   

Another factor hindering effective sustainable supply chain dynamics is the relatively 
limited pressure from activism, which can be partly attributed to the novelty of the industry.  At 
the time of writing, only limited activist regarding for example the expansion of soybean farming 
into protected areas like the Amazon Rainforest was emerging.  Most activism was targeted at 
the government, and while our interviews with activists groups talked about ‘the industry’ in a 
general sense, none made explicit reference to a specific company or large-scale producer.  Most 
of these firms are safely ‘buried in the supply chain’ (Hall, 2000), where they are only known 
within the industry and unknown by the general population and internationally.  The exception is 
Petrobras, which possesses the technical competencies, influence over the supply chain and a 
high national and international profile, and is thus perhaps the key to making the Social Label 
scheme a success.   

Like ethanol, Brazilian biodiesel provides improved environmental characteristics, but 
current policies are attempting to shape segments of the supply chain to encourage social 
inclusion.  The challenge now being faced is how to encourage take-up by impoverished 
communities that lack formal training and basic business knowledge, coupled with distrust of 
industry and policy makers within these communities.   

 
7. Implications and Conclusions 
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Within recent years, the sustainable development discourse has evolved from mostly an 
environmental focus towards the more holistic approach that considers the interactions among 
economic, environmental and social parameters.  Another stream of sustainability research 
emphasizes the need to address impoverished segments of society through government policies 
that aim to alleviate social exclusion.  This paper discussed empirical examples of where these 
two streams of research have met, specifically the challenges of incorporating impoverished 
communities into the energy industry.   

We found that government policies designed to reduce social exclusion in the energy 
industry also creates greater transactions costs in the form of dispersed, small volume producers 
with differences in basic technical and business knowledge.  Although Brazilian policy-makers 
have recognized the importance of providing entrepreneurial opportunities for impoverished 
communities in biofuels production, there remain considerable economic pressures to economize 
on transaction costs by avoiding the sourcing of raw materials from illiterate farmers that often 
distrust industry and government policy, leading to shirking and unreliable supplies.  This 
distrust is perhaps understandable, given that previous attempts at agricultural reform led to 
social disruption.  Numerous interview subjects suggested that government and industry could 
improve trust by engaging impoverished farmers in early stages of policy development.  We 
further suggest that basic business education targeting impoverished farmers is also needed.  
However, we also acknowledge that most technical training programs (as for example illustrated 
in Table 3) were not designed for people lacking prior formal education.  Further research is 
needed in how such programs can be developed for these communities. 

The Brazilian upstream oil & gas sector, like those elsewhere, requires major 
competencies and resources, and as a result sophisticated operators and large integrated 
multinationals are the key players.  Brazilian policy-makers recognized that the country’s 
growing oil & gas sector could provide greater benefits to the population, through for example 
entrepreneurial opportunities, and a number of government support mechanisms have been 
developed in the last decade.  However, the technically sophisticated, complex and 
environmentally sensitive nature of the sector creates a strong barrier for participation from 
poorer, less educated communities.  Although the technological and capital requirements for 
ethanol are lower, there was a strong tendency towards concentration to exploit economies of 
scale, thus following a similar path as oil & gas, albeit with environmental improvements.  
Recent biodiesel policies were explicitly designed to provide wider participation, but there 
remain issues of take-up.   

We propose that some sectors like oil & gas have a propensity, or natural inclination, to 
be exclusive due to technological complexity, and attempts at providing wider social inclusion 
policies may lead to more harm than good.  Other sectors, like ethanol and biodiesel have lower 
technological complexity and thus lower barriers to entry, but there remains a tendency to move 
toward greater economic efficiencies at the expense of environmental and social impacts.  We 
distinguish between the two terms using Simon’s concept of satisfycing.  A propensity is where 
the improvement in one parameter (e.g. social inclusion programs) may lead to a decrease in the 
other parameters (e.g. financial and environmental performance), and thus a less-than-
satisfactory outcome – i.e. the net affect is negative. A tendency is where improvements in one 
parameter may lead to a decrease in another parameter (or relatively small decreases in two 
parameters), but the overall performance is satisfactory – i.e. the net effect is positive.  For 
example, improvements in the social performance of biodiesel may reduce the financial 
performance of Petrobras, but not their environmental performance, and may be regarded as a 
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satisfactory outcome depending of course on the effectiveness of the social programs and degree 
by which financial performance is affected.  With time the social programs may improve and 
become less costly, thus reducing the financial burden.  A similar dynamic emerged with 
Petrobras’ ultra-deep technologies and the ethanol sector’s ability to become cost-effective.  

The oil & gas case illustrates what Perez (2004) calls a ‘top-down approach’ that 
provides developing countries with leading competencies, which in turn can be a driver of 
economic growth.  The biofuels cases provides examples of a ‘bottom up approach’, where 
policies are used to identify, promote, facilitate and support wealth-creating activities at all levels 
and regions of the economy for social inclusion (Perez, 2004).  The development of biofuels and 
petroleum can thus be regarded as complements rather than substitutes, as each provides unique  
social benefits, whether technological capabilities for economic growth, opportunities for social 
inclusion, and/or complex combinations of both.  

For the upstream oil & gas sector, Petrobras plays a major role in selecting and certifying 
micro & small firms within the supply chain, and is thus in a position of power for encouraging 
social and environmental improvement.  Without action from Petrobras, the biodiesel social 
policies will likely fail, and follow a similar path as ethanol with large-scale producers under 
pressure to reduce labor costs and expand into protected areas.  However, like any other 
company, Petrobras is under economizing pressures, begging the question why they should 
encourage social programs any more than other energy firms do.  We suggest three reasons.  
First, Petrobras needs to demonstrate their commitment to government policy in order to 
maintain legitimacy as a national oil company that contributes towards national interests.   

Second, by encouraging social improvement within different sectors, Petrobras is able to 
develop an overall better sustainable strategy than if they attempted to improve social and 
environmental parameters within each sector.  For example, social programs encouraging 
impoverished communities to participate within oil & gas may be counter-productive, as the 
requisite competencies needed to maintain high environmental and financial performance within 
this sector are likely to be beyond the reach of these communities.  By encouraging social 
programs in biodiesel, a sector with less propensity to be exclusive, Petrobras may be able to 
improve their overall social performance without jeopardizing their financial and environmental 
performance.  By participating in more than one sector, Petrobras is thus able to find 
configurations that are more sustainable than if they only explored options within each sector. 

Third, although the challenges of incorporating impoverished farmers and micro & small 
firms within the energy supply chain may seem challenging, there are likely to be long-term 
benefits that will eventually make such efforts worthwhile.  Consistent with Nelson and Winter’s 
(1982) evolutionary perspective on economic change as the driver of, and solution to negative 
externalities, the development of the Brazilian energy industry involved a series of solutions to 
specific problems, which in turn created more problems that are now being addressed.  During 
this process, Brazilian firms such as Petrobras overcame significant challenges to become one of 
the world’s most efficient producers in biofuels and deep and ultra-deep oil & gas development.  
The sectors discussed here are now in a similarly challenging stage, where they are expected to 
provide wider opportunities for a broader range of people while minimizing their environmental 
impacts.  However, while the difficulties of generating basic business knowledge, trust and 
business opportunities for impoverished communities and micro & small entrepreneurs , the 
potential payoff if successful could allow the Brazilian energy industry to continue as one of the 
world’s leading players.   
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Tables and Figures 

 

Table 1: Sustainable Development Values (Shepherd et al., 2009) 

Sustainable development values Definitions 

Freedom 
 

Men and women have the right to live their lives and raise their 
children in dignity, free from hunger and from the fear of violence, 
oppression or injustice. Democratic and participatory governance based on 
the will of the people best assures these rights 

Equality 
 

No individual and no nation must be denied the opportunity to 
benefit from development. The equal rights and opportunities of women 
and men must be assured 

Solidarity 
 

Global challenges must be managed in a way that distributes the 
costs and burdens fairly in accordance with basic principles of equity and 
social justice. Those who suffer or who benefit least deserve help from 
those who benefit most 

Tolerance 
 

Human beings must respect one another, in all their diversity of 
belief, culture, and language. Differences within and between societies 
should be neither feared nor repressed, but cherished as a precious asset of 
humanity. A culture of peace and dialogue among all civilizations should 
be actively promoted 

Respect for nature 
 

Prudence must be shown in the management of all living species 
and natural resources, in accordance with the precepts of sustainable 
development. Only in this way can the immeasurable riches provided to us 
by nature be preserved and passed on to our descendants. The current 
unsustainable patterns of production and consumption must be changed in 
the interest of our future welfare and that of our descendants 

Shared responsibility 
 

Responsibility for managing worldwide economic and social 
development, as well as threats to international peace and security, must be 
shared among the nations of the world and should be exercised 
multilaterally. As the most universal and most representative organization 
in the world, the United Nations must play the central role 
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Table 2: Interview Subjects by Stakeholder Category (Number of Subjects) 

Energy industry: senior executives, middle managers, trade association officials  50 

Agriculture sector: senior executives, middle managers, farmer association representatives, 
farmers (9 individual interviews, excluding 4 focus groups totaling 48 participants from 
impoverished communities) 

 41 

Chemical sector: senior executives, middle managers 7 
Government: Brazilian senior officials 22 
United Nations (UN) officials: Food & Agricultural Organization (FAO), UN Environmental 
Program, UN Division for Sustainable Development, Economic Commission for Latin 
America & Caribbean, UN Development Program 

10 

NGOs: Greenpeace Brazil, Greenpeace International, Sierra Club, Brazilian Institute for 
Consumer Defense, Project Tamar, Rede-Petro Bacia de Campos, Rede-Petro MG, National 
Institute of Petroleum (IBP), National Organization of the Petroleum Industry (ONIP), 
Industry Federation of Rio de Janeiro (FIRJAN), Pembina Institute for Appropriate 
Development; Polo Sindical da Borborema (translates as Borborema Farmers Union), 
Esperanca and Lagoa Seca divisions. 

16 

Community Representatives  3 
Academics 22 
TOTAL 171 
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Table 3: Brazilian Programs to Support the Micro and Small Firms 

Program English Portuguese 
Support 

Organization 
Web page 

RHAE Human Resources 
Capability Building in 
Strategic Activities 

Capacitação de Recursos 
Humanos para 
Atividades Estratégicas 

CNPq http://www.cnpq.br/rhae/index.htm 

PBQP Brazilian Program for 
Quality and 
Productivity 
Improvements 

Programa Brasileiro de 
Qualidade e 
Produtividade 

INMETRO http://www.inmetro.gov.br/frame14
.htm 

PACTI Technological 
Capability Building 
Support for the Industry 

Programa de Apoio à 
Capacitação Tecnológica 
da Indústria 

MCT http://www.mct.gov.br/prog/pacti/D
efault.htm 

PNI National Program to 
Support Firms’ 
Incubators 

Programa Nacional de 
Apoio à Incubadoras de 
Empresas 

MCT http://www.mct.gov.br/prog/empres
a/pni/Default.htm 

PADCT Program to Support the 
Scientific and 
Technological 
Development 

Programa de Apoio ao 
Desenvolvimento 
Científico e Tecnológico 

MCT http://www.mct.gov.br/prog/padct/
Default.htm 

ADTEN Program to support the 
Technological 
Development in 
National Firms 

Programa de Apoio ao 
Desenvolvimento 
Tecnológico das 
Empresas Nacionais 

MCT http://www.finep.gov.br/programas/ 

PRIME The First Innovating 
Company Program 

Programa Primeira 
Empresa Inovadora 

FINEP http://www.finep.gov.br/programas/
programas_ini.asp 

INOVAR The Innovate Project Programa Inovar FINEP http://www.finep.gov.br/programas/
programas_ini.asp 

IE Individual Entrepreneur Empreendedor Individual SEBRAE http://www.sebrae.com.br/ 

 

 

                                                 
1 On site interviews were conducted in Brasilia, Campina Grande, Foz do Iguassu, Joao Pessoa, Petrolina, Manaus, 
Porto Alegre, Recife, Rio de Janeiro, Macae, Campos dos Goytacazes, Rio das Ostras, Salvador and Sao Paulo. 
2 See http://www.mstbrazil.org/?q¼about. Accessed December 21, 2008. 
3 BBC News Hardtalk with Stephen Sackur interview with Jose Sergio Gabrielli, broadcast 4 February, 2009.  
Available on-line at http://news.bbc.co.uk/2/hi/programmes/hardtalk/7869663.stm 


