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Executive Summary 
 
 
 
 
Brazil is no doubt one of the world’s most influential regions with regards to energy and climate 
change. Due to its sheer size and stunning economic growth, the country is generally regarded as one 
of the emerging economies expected to become dominant players in the global economy. It is also the 
home of one the world’s most complex ecosystems, the Amazon rainforest, which is viewed as an 
important component in the global climate system. With regards to energy, Brazil has for many years 
pursued active policies to promote hydroenergy and the use of biofuels. Consequently, it has a unique 
energy profile with a high degree of renewable energy. Over the years, Brazil has also played an 
active role in the global climate change negotiations and was, among other things, the principal 
instigator of the Clean Development Mechanism (CDM). At the same time, the use of fossil fuels is 
currently growing at a rapid pace and the country recently emerged as the world’s fifth largest emitter 
of greenhouse gases (GHG). 
 
In view of this background, the express purpose of this study is to discuss Brazilian energy and 
climate policies, through an analysis of the current development in the energy sector more 
specifically. What explains the present situation? What are the current trends and what are the 
critical factors that could possibly influence future activities? This implies that the study has both a 
descriptive as well as an explanatory ambition. One important contribution is to provide an overview 
of current trends in contemporary Brazilian energy and climate policies. Another is to identify some 
of the drivers and obstacles that will be critical also for future policies. Hence, the study combines a 
more general descriptive analysis with five in-depth analyses from five pertinent energy sectors 
(natural gas, ethanol, energetic cogeneration, biodiesel, and the use of charcoal). 
 
 

Part I: The Theoretical and Methodological Foundations of the Study 
 
Theoretical Framework (Chapter 2) 
The suggested approach calls for an analytical framework that supports both the empirical and 
theoretical ambitions. Basically, there are five different considerations, or themes, guiding this effort.  
 
A first issue concerns the need for a conceptual tool that captures the policy process with all its 
characteristics. For this purpose the study introduces the General Governance Model that 
distinguishes between policy formulation, policy administration, and policy results as different 
activities in the overall policy process. This model will serve as the defining principle for both the 
theoretical and empirical upcoming work.  
 
A second issue is the need for a more elaborate categorization of policy results. More generally, the 
General Governance Model sees policy results as a function of factors in both the formulation and 
administration of policies. It thereafter distinguishes between outputs, outcomes, and impacts as 
qualitatively different form of results. Another critical aspect of policy results is the notion of 
secondary effects, which are defined as unintended or unforeseen by-products of political action, 
occurring outside the originally designated target area. In effect, secondary effects can be intentional, 
anticipated, or unanticipated. Also, they could be either beneficial or detrimental. In effect, what the 
notion of secondary suggests is that the empirical analysis is pursued as a sort of ‘back casting’, or 
backward mapping, where we start with the achieved results (the effective reduction of GHG 
emissions) and thereafter try to trace the factors that spurred the changes in the first place. 
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A third theme refers to the various drivers potentially guiding the government in its formulation of 
policies. Here, it is argued that public policy making could be analyzed as the design of competitive 
strategies in its wider sense. This establishes ‘the value chain’ and ‘strategic positioning’ as two core 
concept in our analysis. This basic apprehension of strategic positioning implies that firms have a set 
of options, or a competitive strategy portfolio, from which they make their choices, or configure their 
strategy. The basic notion guiding this effort is that GHG mitigation under some circumstances 
constitutes a new strategic tool to achieve competitive advantage. It appears as if the public and 
private sector have many commonalities in this respect, and that they are both driven by competitive 
concerns in its broader sense. More tentatively, though, state entities differ from private firms insofar 
that they have a much broader agenda. As a result, the formulation of policies often evolves as 
‘nested games’, where objectives and means are combined to achieve an overall objective. 
 
The fourth theme concerns the choice of policy instruments and the particular role of regulations. 
More broadly, public policy objectives are essentially effectuated using three types of policy 
instruments – regulatory instruments, economic instruments, and information instruments – that 
regularly emerge in ‘packages’. One topic of particular importance to climate change is the specific 
role of regulations. The conventional wisdom that stringent regulations constitute a serious 
impediment to both industry competitiveness and continuous innovation is nowadays increasingly 
contested. Instead, it appears as if regulations in many ways constitute the perfect instrument to 
achieve competitive advantage, since they potentially could: increase the value of proprietary 
technologies; shift production, distribution, financing, or liability costs; segment markets; control 
sources of input; and shape industry structure. This relationship between competitive strategy, eco-
innovations, and regulations has far-reaching consequences for the notion of GHG mitigation as a side 
effect. 
 
Finally, we also discuss differences between the policy context in developing and industrialized 
countries more generally.  
 
Methodology (Chapter 3) 
The study is thus carried out as a comparative case study combining several objectives. Consequently, 
the cases are selected so as to enable a sectoral, temporal, and geographical comparison. In effect, the 
analysis will discuss: 1) recent developments in the natural gas industry; 2) the country’s long 
experience of using ethanol to fuel light vehicles; 3) the more recent attempts to introduce technology 
for cogeneration of energy; 4) the Brazilian government’s ambition to create a market for bio-diesel; 
and 5) the use of charcoal in the Brazilian mining industry. 
 
This creates particular challenges with regards to the collection of data, mainly because of the broad 
range of information required. With regards to scholarly material, the study draws extensively on 
various social science disciplines, particularly on issues pertaining to methodology and theoretical 
framing. Another critical source of information is newspaper articles 
 
 
Part II: The Larger Context in which Energy and Climate Change Policies Evolve 

 
An Introduction to Brazil (Chapter 4) 
The analysis starts with an introductory overview of the geographic, climatic, political and socio-
economic setting in which Brazilian energy and climate policies are formulated. Brazil is extremely 
diverse in all aspects. Apart from its physical variety, it is also one of the world’s most unequal 
countries, with major discrepancies in terms of income distribution, education, access to land, health 
status, and political influence. This pattern is ultimately manifested in a sharp regional division 
between the impoverished, rural North and the modern, industrialized South that appears to be 
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increasing for every day. Harsh climatic conditions, large distances, lack of infrastructure, and high 
levels of migration are some of the principal factors preventing further socio-economic development 
in the former areas. From a political-economic perspective, Brazil is currently doing relatively well 
with a stable economic growth and inflation under control. Yet, the economic performance is far from 
meeting the expectations and, more generally, the country is losing in competitiveness and innovative 
capacity. To improve the situation, the government will have to: 1) maintain fiscal consolidation (debt 
management and inflation control); 2) strengthen the financial market and enhance the investment 
climate; 3) improve the cost effectiveness of social programs; and 4) take effective measures against 
corruption and the informal sector. 
 
Current Energy Profile and Trends (Chapter 5) 
Brazil is by far the largest energy consumer in Latin America with a total final energy consumption of 
1.146.394 103 Boe. According to the estimates for 2005, Brazil’s Total Primary Energy Supply 
(TPES) is dominated by petroleum (38,4%), hydropower (15,0%) and other renewable energy sources 
(29,7%). In 2003, per capita energy use was around 1.14 toe, which is well below world average. The 
Brazilian energy sector is unique insofar that renewable energy sources account for nearly 45% of 
total supply. This makes the Brazilian energy system, in effect, one of the least carbon-intensive in the 
world. 
 
The principal explanation to 
this pattern is the high degree 
of hydroenergy, which in 2005 
accounted for 77,1% of 
national installed electrical 
capacity and the high usage of 
bio-energy. Brazil has 
developed advanced 
technologies that allow 
industry and the transport 
sector to make extensive use of 
biomass, for example the 
National Alcohol Fuel 
Program (PROÁLCOOL) that 
spurred the use of ethanol to 
fuel light vehicles. 
 
This dominance of petroleum in the primary energy mix and the critical role of hydropower for 
electricity generation are important for our understanding of Brazilian energy policies. These sources 
are both expected to maintain their positions in the foreseeable future. The main growth is, instead, 
likely to occur in the natural gas sector. There are also considerable regional differences in both the 
use and access to energy. This variation, it will be argued, poses both a problem and an opportunity 
for future energy planning.  
 
Brazil is currently in a formative moment with regards to energy, as economic development and 
future energy demand call for major investments in new energy infrastructure over the next decades. 
The obstacles are many but the situation also leaves many opportunities. The principal challenge is to 
devise an energy system for a society in which modern, dynamic industrial centers coexist with 
regions of extreme poverty. In this effort, Brazil’s unique know-how about some of the future energy 
sources could be of critical importance and, in effect, a source of competitive advantage.  
 

 
Total Primary Energy Supply in Brazil. (Source: MME, 2006) 



 iv 

Current Emission Levels and Trends (Chapter 6) 
Brazil is the fifth largest emitter of GHG’s in the world, and it differs from developed countries, 
insofar that the country’s energy system has a relatively minor impact on GHG emission. The bulk of 
Brazilian GHG emissions (81%) come, instead, from agriculture, land-use and forestry activities, 
mainly through the expansion of agricultural frontiers in the Amazon region. This indicates that the 
principal issue regarding climate change in Brazil is not energy per se but, rather, natural resource 
management and socio-economic development in the Amazon. 
 
This does not in any way redeem measures within the energy sector unnecessary to mitigate climate 
change. At the same time, conditions are more complicated that they might first seem. In effect, the 
sectors that contribute the most to total GHG emissions, the transport sector (40,8%) and the 
industrial (32%) sector, are also the ones that are likely to grow the most over the next years. The 
close link between economic activity and the use of fossil fuels is also illustrated by the fact that 
energy emissions in Brazil are relatively high in relation to economic activity. Obviously, this high 
level of GHG emissions in critical industrial sectors makes the Brazilian economy vulnerable.  
 
At the same time, the climate change discussion in Brazil suffers from a lack of reliable data 
regarding GHG emissions. The problem is most clearly manifested in relation to land-use 
management in the Amazon, where the uncertainties regarding the natural emissions from the region’s 
ecosystems are more than 10 times the annual emissions from the energy sector. With such 
reservations regarding scientific data and underlying causality patterns it is, obviously, extremely 
difficult to develop appropriate and responsive policies. 
 
Hence, the principal challenge for Brazil will be to just maintain GHG emissions at the current rate. 
Presently, emissions levels are increasing in both absolute and relative terms. It appears as if the 
restructuring of the energy sector and the deregulation of the economy in fact have contributed to an 
increase in the carbon intensity of the Brazilian energy system. However, there are several proposals 
that could have a considerable effect on reducing emissions. These initiatives are all taken on a 
unilateral basis and with the ambition to achieve various distinct policy objectives. 
 
Potential Effects of Climate Change (Chapter 7) 
With regards to the potential effects of climate change, Brazil is highly vulnerable. The situation is 
particularly delicate with regards to the tropical rain forest that could see a radical increase in 
spontaneous fires as average temperatures rise, thereby accelerating the global warming process and 
causing fatal distortions in the ecosystem. Coastal areas will also be affected by raising temperatures. 
As global warming progress, changing rainfall patterns are likely to cause droughts with far-reaching 
effects on agriculture and hydroelectric generation, along with flooding and rising sea levels in the 
large urban areas along the coast. Changes in weather patterns will have direct consequences on 
economic activity, even though the exact impact is not fully understood. A critical area is the 
agricultural sector, where the effects on cash crops are a major concern. Rising temperatures could 
also have serious health implications, mainly by stimulating the expansion of certain vectors 
transmitting diseases such as dengue fever, malaria and Chagas disease. Still, the most critical 
observation is the lack of comprehensive studies on how climate change will affect its economy, 
society, agriculture, health and environment in Brazil. To carry out such vulnerability and adaptation 
studies should be a first order priority. 
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Part III: Energy, Climate Change, and Public Policy 
 
Potential Effects of Climate Change (Chapter 8) 
Global warming, as a particular item on the policy agenda, is a relatively recent phenomenon in the 
Brazilian public debate. However, it is currently gaining increasing attention. 
  
The federal government’s work regarding climate change is coordinated by the Interministerial 
Commission on Climate Change (CIMGC), composed by representatives from 10 different ministries, 
which is co-chaired by Ministry of Science and Technology (MCT) and the Ministry of Environment 
(MMA). The climate team within the MCT formulates guidelines for a national policy regarding 
climate change and provides input to the Government’s positions in the UNFCCC process. It is also 
responsible for issues regarding CDM, serving as the Designated National Authority (DNA) of Brazil. 
The Ministry of Foreign Affairs (Itamaraty) constitutes the National Focal Point (NFP) for the 
UNFCCC. Another important entity in the government’s climate strategy is the Brazilian Climate 
Change Forum, which provides an opportunity for NGOs and other actors to convey their position in 
climate change issues directly to Brazilian officials working with the issue.  
 
The environmental movement, which until recently tended to focus on other issues than international 
climate work, is currently taking a more active stance, following the growing awareness that land-use 
in the Amazon constitutes a centerpiece in Brazilian climate change policies. Similarly, the business 
community is now showing an increasing interest and awareness about global warming as market 
opportunities open up, not least in the growing global carbon market. There is also an interesting trend 
towards active climate mitigation efforts also among states, municipalities, and local governments. 
This ‘bottom-up’ trend will be particularly interesting to follow over the next few years, particularly 
since it is initiated by some of the richer state governments in the Southeast that posit substantial 
resources. 
 
Current Policies and Programs (Chapter 9) 
A critical element in the overall effort to mitigate climate change is policy priorities regarding the 
configuration of the energy system. Brazil is in this sense currently in a formative moment, insofar 
that new infrastructure will be required to meet the expected growth in energy demand. An important 
piece in this overall complex is the deregulation of all energy markets that has been going on since the 
mid-1990. The initial plans of a wholly private and competitive energy market, however, seem now 
partly abandoned by the Lula da Silva administration.  
 
The government introduced in 2004 a new electricity model, which abandoned privatization plans 
and, instead, reasserted government control over the electricity sector. In the New Model, generation 
and distribution remain unbundled, but the latter is, once again, a fully regulated activity, as 
distributors are required to contract all of their expected supply in annual auctions conducted by the 
Brazilian Electricity Regulatory Agency (ANEEL). Yet, the new model has not had the anticipated 
effect. In effect, competition in generation is practically nonexistent with 73% of the production still 
coming from state-owned companies.  
 
A similar development can be seen also in the fuels sector. The new Brazilian Petroleum Law of 1997 
introduced several instruments intended to create competitive incentives throughout the value-chain. 
Also, it mandated an increased use of natural gas, the privatization of the state-owned oil company 
Petrobras, and the creation of a regulatory body, National Agency for Petroleum, Natural Gas and 
Biofuels (ANP). Despite these efforts, the Brazilian government has not been able to create a truly 
competitive and diversified marketplace. The government still maintains monopoly control of some 
key sectors of the Brazilian oil and gas complex as well as administered state control on certain 
energy prices. The situation is largely illustrated by the dual role held by the former state monopoly, 
Petrobras, which still has a dominant position in key areas of the Brazilian energy economy, including 
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resource asset ownership, pipeline ownership, generation ownership, and ownership in local 
distribution companies. Clearly, the company’s position is currently discouraging foreign and private 
investments. At the same time, Petrobras constitute an important source of government revenue, 
employment, and national pride, which makes it difficult for the government to reduce its role. This 
creates, in effect, a Catch 22 since the company will not be able to single-handedly raise the capital 
needed to expand Brazil’s energy infrastructure so as to meet growing needs. 
 
Another particular aspect of Brazilian energy policies is fuel prices. Through the deregulations efforts, 
Brazilian fuel prices are, at least in theory, completely deregulated as of 1 January 2002, and, 
accordingly, a function of global oil prices. However, Brazil pursues since a number of years an 
elaborate scheme of fuels blending of gasoline and ethanol that in effect perform as cross-subsidies 
and also allows the government to control both supply and demand of both fuels. 
 
Apart from these institutional aspects of the energy system, which ultimately impede efficiency and 
innovation, Brazil is also in a formative moment with regards to the configuration of its energy 
sources. There is no doubt that the demand for energy will increase over the next years, and the 
country will have to invest in new infrastructure. While the overall ambition may be to diversify the 
energy portfolio, there are still several other concerns to take into account, such as economic growth, 
poverty reduction, bioenergy, and environmental concerns. By taking a closer look at some selected 
government program – PROCEL, PROIMP, PROINFA, and Luz para Todos – we get a sense for 
some of the priorities and challenges. 
 
Policies with Regards to the Kyoto Process (Chapter 10) 
As a signatory party of the United Nations Framework Convention on Climate Change (UNFCCC), 
Brazil has both signed and ratified the Kyoto Protocol. The country has also made notable efforts to 
comply with UNFCCC requirements. One important achievement was the submission of a national 
communication in December 2004. Brazil has also argued that some of its domestic energy and 
alternative fuel programs (PROINFA, PROÁLCOOL, and PNBD) should be accounted for as part of 
the commitment that Brazil has as a signatory of the UNFCCC.  
 
Internationally, Brazil has had a visible, proactive, and influential role in the continuous UNFCCC 
negotiations. There are three issues that the Brazilian government has been particularly concerned 
with and thus actively sought to influence. One refers to emissions responsibilities. This generated the 
so-called Brazilian Proposal, according to which future commitments should be based on each 
country’s historical contribution to increased global mean surface temperature, rather than its current 
annual emissions. A second issue concerns the creation of mechanisms that allow developed countries 
some flexibility in meeting their emissions targets. This topic, suggested the creation of a Clean 
Development Fund, which in the subsequent negotiations was modified into the Clean Development 
Mechanism (CDM). Finally, Brazil has always been active in issues regarding land-use change and 
forestry. Consequently, it presented at COP-12 in Nairobi a proposal to create a Forest Fund within 
the UNFCCC framework that would compensate developing countries for slowing down the 
destruction of their rainforests. 
 
The Brazilian position with regards to the UNFCCC process is complex and based on several 
assumptions. First, Brazil emphasizes the importance of the climate change issue and the urgent need 
for action. Second, it claims that industrialized countries have the primary responsibility to take 
immediate action in line with the “common but differentiated responsibilities” stated in the UNFCCC. 
Third, it stresses the importance of providing access to technology and financial aid to developing 
countries. Finally, the country holds a sense of pride over its own domestic GHG reductions, thereby 
opposing the view that developing countries are doing nothing. Still, it would be erroneous to 
conclude that there is a complete convergence of interests between Brazil and the rest of the G-77 and 
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China negotiating bloc, or that Brazil opposes the United States and the OECD negotiating bloc at 
every opportunity. 
 
Regional Energy Collaboration (Chapter 11) 
The question of regional collaboration has always been a sensitive issue on the Southern Cone. Many 
observers are now suggesting that energy issues might even promote extended regional political and 
economic integration. Clearly, there is a natural market for energy integration in the region, with a 
complementarity in fuel sources, as well as the existence of both surplus and deficit countries. Also, 
this integrative process is partly already underway through various commercial initiatives, such as 
Petrobras investments in pipelines connecting the Bolivian gas-fields with end-consumers in Brazil.  
Still, there are few governance structures that could support the ongoing development. One is the 
Initiative for the Integration of South American Regional Infrastructure (IIRSA) suggested by the 
Brazilian government in 2000 as a blueprint for the development of electrical and transportation 
infrastructure in South America at large. It real impact is, though, still uncertain. Another possibility 
is Mercosur, the already existent free-trade institutions. However, Mercosur’s general influence has 
up until today’s date been poor, and it does not seem to have the institutional capacity to support the 
process. First priority for any initiative regarding regional cooperation will be to alleviate the socio-
political consequences that follow from endemic corruption and the economic disparities in the 
region.  
 
With regards to climate change, more specifically, there is currently no institutionalized collaboration 
between the countries in the region. 
 
 

Part IV: A Presentation of Case Studies from the Energy Sector 
 
From this general overview, the analysis proceeds with the case studies. 
 
Natural Gas (Chapter 12.1)  
Natural gas is currently the most rapidly expanding energy source in Brazil, with growth rates of more 
than 15% per year. With this increase, the country could have 30% of its total energy demand from 
natural gas within 10 years. The expansion is part of a deliberate strategy, most clearly expressed in 
the New Petroleum Law of 1997, to diversify the Brazilian energy matrix. This development could be 
framed as a competitive concern, in which energy security becomes the driving consideration. Due to 
its high degree of complementarity, transitionary character, and high accessibility, natural gas 
becomes a highly interesting alternative for the country. In effect, this generates an anticipated 
negative secondary effect in terms of increasing GHG emissions. However, the picture is not entirely 
clear, since the alternative might have been even worse. 
 
The current expansion is facing several challenges. One is the geopolitical situation, which threatens 
the emerging trend towards a common energy market on the Southern Cone. Major asymmetries in 
national regulatory frameworks cause imbalances and uncertainties in those long-term contracts that 
could secure cross-border trade in the region. The result is, potentially, a lack of further investments 
in much needed energy infrastructure. 
 
A similar pattern could be seen also in the domestic Brazilian context, where the government is still 
struggling to find the right regulatory balance in the privatization of the gas market. The natural gas 
industry poses in this case some particular problems. A particular problem is the required investments 
in infrastructure. Despite its rapid expansion, the use of natural gas is highly concentrated in the 
southern and southeastern parts of the country. The situation is further complicated by the semi-
monopoly status of Petrobras that completely dominates all sectors of the industry and thus prevent 
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investments from other sources. At the time of writing, Congress is negotiating a new and separate 
legislation for the gas sector, where several of these issues will be approached. 
 
Ethanol (Chapter 12.2)  
In 1975, after the global oil crisis of 1973, the Brazilian military government created the National 
Alcohol Fuel Program (PROÁLCOOL) to stimulate the production and use of ethanol as an 
automotive fuel. Driven by energy security concerns, it sought to diversify the country’s energy 
matrix and become self-sufficient on fuels.  
 
The program expanded rapidly. By 1986 and 1987, alcohol production peaked at 12,3 billion 
liters, and ethanol-fueled cars made up for 95% of total domestic sales. PROÁLCOOL also served 
other objectives, among them supporting local industry and creating jobs. The implementation of 
PROÁLCOOL was supported through various tax incentives and subsidies. At the same time, the 
program achieved major GHG reductions as an unanticipated positive side-effect. 
 
After 1987 PROÁLCOOL went into a stagnation phase that led to the implosion of the program. 
There were several factors behind this development, including rising global sugar prices and a drastic 
fall in global oil prices after 1986.  
 
In the years 1997-1999, PROÁLCOOL received renewed attention that gradually reinitiated the use of 
ethanol. The process started with the general deregulation of the fuels market in 1997 and led to the 
liberalization of fuel prices, the phasing out of all subsidies, and a mandated fuels blending of 22% 
anhydrous ethanol in the gasoline mix. The latter effort sought to balance the demand of 
gasoline and sugar. 
 
These measures gave ethanol production a boost and made way for new actors to take action. 
Particularly carmakers saw strategic competitive opportunities. This led in March 2003 to the 
introduction of the flexfuel car, which has an engine that adjusts to any combination of gasoline and 
alcohol. There was an instant success and flexfuel vehicles now represent more than 77% of cars and 
commercial light vehicles sales in Brazil. Along with this come GHG reductions as an anticipated 
positive side-effect. 
 
This has generated a corresponding growth in demand for ethanol, and the current concern is to keep 
up with production. In 2003, Brazil produced a quarter (345 million tonnes) of the world’s sugar, of 
which half was used for ethanol. Nearly 60% is produced in the state of São Paulo. With the current 
expansion, sugar production will reach 550 million tons in 2010, requiring investments around US$ 
13 billion. 
 
Both physical and market conditions are favorable. Particularly interesting is the potential of ethanol 
fuels for GHG mitigation. It has been estimated that PROÁLCOOL accounted for avoided CO2 
emissions of 110 MtC per year in the period 1975-2000. This makes it probably one of the most 
efficient GHG mitigation efforts ever executed considering its accumulated effects.  
 
This potential in mitigating GHG emissions is currently gaining a lot of attention, particularly from 
countries with commitments through the Kyoto Protocol. In this sense, external environmental 
regulatory restraints on part of others support Brazilian industry, by creating new competitive 
opportunities for Brazil in terms of trade, thereby generating of GHG reductions as an anticipated 
positive side-effect. The global market is growing rapidly. The Brazilian government’s ambition is, 
very explicitly, to make ethanol into a global commodity. Consequently, it is therefore actively 
assisting other countries, primarily in Central America and Africa, with both technological and 
intellectual know-how. Also, trade relations with the United States are seemingly improving, partly 
because of the US Energy Act of 2005, which emphasizes a further use of renewable energy.  
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Still, there are areas concerns. One is the poor environmental performance of the industry. Another is 
that a further expansion of sugar production will come at the expense of pastureland and also impede 
food production. A final consideration concerns the high degree of uncontracted labor that causes 
severe restraints with regards to investment and technology development. 
 
Energetic Cogeneration (Chapter 12.3)  
Another activity that is currently getting increasing attention within the sugar industry is the potential 
for cogeneration of energy. This follows largely from the deregulation of the electricity sector in the 
1990’s, along with a general technology development that created new demands for downstream 
activities in the sugar industry. As energy demand grew within the industry itself, and thus pushed 
new cogeneration technology, the liberalization of the electricity market implied that excess energy 
could be sold at an open market. Jointly, this combined effect of deregulation and a growing demand 
for energy created new competitive concerns that drove further technological innovation, and 
generated GHG reductions as a largely unanticipated positive side-effect. 
 
Cogeneration of energy in the sugar industry has grown considerably in the last couple of years, and it 
constitutes now the lion’s share of all energy in Brazil generated from biomass (around 2%). There 
are several government programs, providing both beneficial credits and even economic support, 
supporting a further expansion of the sector. In that sense, the government has now made GHG 
reductions a primary objective, by making it a criterion for further economic support. Another 
incentive that was decisive early in this development is the eligibility for CDM projects. However, 
following the emergence of alternative funding sources the number of CDM project is likely to 
decrease in the future. 
 
There are obstacles to a further expansion of the cogeneration efforts. The most critical is to get the 
prices right in the public auction organized by the federal government. Sugar producers are now 
increasingly cautious and therefore keeping their investments on hold. Another potential restrain 
concerns the relatively low attention given to the various financing opportunities provided by the 
government, which possibly reflects the poor administration and high informality of the sugar 
industry itself. With more than 90% of the workforce as uncontracted labor, and following 
inconsistencies in accounting as well as necessary documents and permits, producers simply avoid 
application procedures where they run the risk of being scrutinized by public authorities. This puts, in 
turn, serious question marks to the future expansion of the sector, since it is precisely this group of 
producers that most need the investments. 
 
Biodiesel (Chapter 12.4)  
The previous success in the ethanol market has recently encouraged the Brazilian government to 
promote a similar development in the area of diesel fuel. Through the National Biodiesel Production 
& Use Program (PNPB), launched in 2003, the federal government now seeks to gradually substitute 
petrodiesel with biodiesel, made from different oil-based crops such as castor beans, soybeans and 
palm oil. 
 
Brazil is highly dependent on diesel, primarily for transportation, which last year accounted for 55,7% 
of total Brazilian vehicle fuel consumption. The bulk of this demand came from passenger and cargo 
transportation, since private cars and light vehicles cannot be fuelled by diesel according to current 
fuels legislation. In addition, the use of diesel constitutes a serious environmental and health problem 
in Brazil. Yet, despite these concerns the PNPB is first and foremost a program for regional 
development and social inclusion. The program’s principal ambition is to support small-scale farming 
in the impoverished Northeast, by creating a demand for local crops, like castor bean (mamona), that 
otherwise would not have any significant market. In effect, it thereby generates GHG reduction as an 
intended positive side-effect. 
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The PNPB holds various components. First, it seeks to create a market for the product itself by 
mandating a certain amount of biodiesel in the fuelsmix. As of January 2006, all diesel sold in Brazil 
contains 2% biodiesel (B2). This will be further increased to 5% (B5) in 2013. The ambition is to 
reach 20% by year 2020. Second, it supports production by providing various tax incentives to 
support small-scale farmers in the Northeast. The social component is thereafter further emphasized 
through the introduction of a ‘Social Seal’, indicating that the diesel has been produced in a ‘socially 
sustainable’ way, under which a company buying vegetable oil from small producers gets a not only 
tax exemption but is also eligible for a greater amount of financial support from the Brazilian 
Development Bank (BNDES). The seal also guarantees that the biodiesel will be purchased through 
public auctions coordinated by ANP. 
 
There are some concern regarding the production of biodiesel that ultimately question its 
competitiveness and the commercial viability of the PNPB. Most important, there is a contradiction 
between the social objectives of the PNPB, the supply needed, and economy of scale in production. In 
the end, large-scale production will be required to sustain the market, and the question is whether 
small-farmers will be able to provide the necessary volumes. While more than 65% of all diesel fuel is 
consumed in the South and the Southeast, there will be considerable costs for transportation of either 
raw material or the final fuel. There are also some question marks with regards to future technology. 
One interesting development here is Petrobras’ recent introduction of a new biodiesel technology, the 
so-called H-Bio. Finally, at present stage the production is only intended for domestic use.  
 
Charcoal (Chapter 12.5)  
A final characteristic of the Brazilian energy mix is the relatively high use of firewood (13,1%), a trait 
that Brazil shares with many other developing countries. The country distinguishes itself, though, by 
having developed several industrial applications for this energy source, of which the most important is 
the improved processing of charcoal (vegetal coal). Of all firewood consumed in 2004, nearly half of 
it (43,7%), or 40 million tonnes, went into the production of charcoal, of which the bulk is consumed 
by the mining industry.  
 
The production of charcoal is intimately linked with the mining industry and has for a long time been 
heavily criticized for its devastating environmental consequences, primarily in the Amazon. The last 
decades has, though, seen several innovations along the entire production chain that, along with the 
continuous reproduction of cellulose through the photosynthesis, makes the production of charcoal a 
potentially important instrument for GHG mitigation. Consequently, new technologies for the 
production of charcoal are also eligible for CDM credits. This implies that GHG reductions that were 
initially achieved as anticipated positive side-effects now could be consolidated through new 
regulatory instruments. 
 
Large mining companies are now investing in new charcoal technology and in 2004 the consumption 
of charcoal grew by 16,9%. Also, they raise increasing demands on the forest sector to only produce 
charcoal from sustainably planted forests. This is achieved by pressing the government for more 
active policies and stricter regulations as well as putting increasing pressure on subcontractors and 
competitors to improve their environmental performance. In addition, some of the larger mining 
companies also pursue important socio-economic initiatives at the community-level, very much in the 
spirit of corporate social responsibility (CSR). In effect, the production of charcoal thereby has a 
direct connection to deforestation and land-use issues in the Amazon. 
 
The increased use of charcoal is primarily a function of energy concern, related to soaring coke prices 
and uncertainty about the future provision of natural gas from Bolivia. As for the production of 
charcoal, the measures taken by large corporations seem to reflect a competitive positioning on the 
market place, where they respond to external pressure and also out-do smaller competitors by 
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accepting, or even demanding, technology standards which the latter cannot meet. This situation 
creates, then, a situation in which corporations, in effect, drive the implementation of policy in the 
absence of a powerful state typical to developing country condition. Hence, what we have is yet 
another example on how GHG reductions could emerge as a positive side-effect spurred by 
competitive concerns, this time on part of industry, and thereafter consolidated by different regulatory 
measures. 
 
Summarizing the General Theoretical Lessons (Chapter 13) 
While it has been a stated additional objective of present study to also provide a first inductive 
theoretical discussion on the conditions under which GHG mitigation may occurs as a secondary 
effect, the previous case studies provide ample material to make some initial observations. Of 
particular interest is the interaction between competition, regulation and GHG mitigation. 
 
The case studies illustrate several types of secondary effects. First, the development within the natural 
gas sector is essentially one in which increasing GHG emissions emerge as an anticipated negative 
secondary effect. Second, in the ethanol program GHG reductions were initially an unanticipated 
positive side-effect, but have in the later reinitiation of the ethanol market become an anticipated 
positive side-effect supporting trade. Third, energetic cogeneration provides another example of GHG 
reductions as an unanticipated side-effect, but where the government now promotes the activity as a 
primary objective, by making it a criterion for further economic support. Fourth, in the biodiesel 
initiative government regards already from the outset GHG reduction as a positive side-effect of the 
program, thereby providing incentives already from its initiation (intended positive side-effect). 
Finally, the example regarding the use of charcoal illustrates how GHG reductions could emerge as an 
anticipated positive side-effect spurred by corporate competitive concerns, and thereafter consolidated 
by different regulatory measures. 
 
While taking the notion of a ‘policy cycle’ as the point of departure, the first challenge is to identify 
the type of policies that could generate GHG reductions as a secondary effect. For this purpose we 
regard the formulation of policies as a function of competitive concerns in the broader sense of the 
word. Briefly, the case studies identify five policy areas that seem to provide conditions for 
serendipitous GHG mitigation: energy security (ethanol and natural gas); the protection and support 
of local industry (ethanol); regional development (biodiesel); efficiency and innovation (energetic 
cogeneration); and industry competition (charcoal). 
 
The case studies are instructive insofar that they emphasize the critical role of regulations, particularly 
as a part of competitive strategies. Of particular interest is the importance of regulatory design, with 
its impact on the interaction between public and private competitive interests, especially in the realm 
of natural resource management. 
 
A first observation concerns the ways in which regulations occasionally constitute an offensive 
instrument for the individual actor to achieve competitive advantage (charcoal). Regulations have a 
particular function since they potentially could: increase the value of proprietary technologies; shift 
production, distribution, financing, or liability costs; segment markets; control sources of input; and 
shape industry structure. In doing so, they are crucial instruments for competitive strategies at the 
micro-level, which could potentially lead to a ‘trading up’ in regulatory demand, for purely 
competitive reasons.  
 
Second, this emphasizes the need to further elaborate on the link between competition, regulation, and 
strategy also with regards to the public sector. It would appear as if the public sector has similar 
competitive concerns that also could benefit from regulatory strategies. The collaboration witch the 
private sector is under all circumstances critical.  
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Third, there is also a need for regulatory analyses with a focus on entire value-chains (natural gas). 
The issue, it seems, is particularly important when it comes to regulatory arrangements regarding 
large energy systems and natural monopolies, which for their sheer size are likely to have major 
impact on future emissions.  
 
Finally, the cases also illustrate the importance of thinking about different regulatory levels (ethanol 
and biodiesel). Briefly, we can distinguish between regulatory efforts at the international, national, 
and administrative level. More generally, it appears as if industry standards, or particular process 
regulations, often are decisive for major changes in policy outcomes.  
 
Another issue emerging from the cases studies is how to achieve radical technology innovations. 
Essentially, the discussion is if government intervention is needed to generate the ‘next generation’ of 
technology, or whether market forces alone will do the trick. In this case, the Brazilian ethanol 
program provides important insights, as it was initially heavily subsidized and regulated, with the 
intention to spur innovation and create a market for ethanol, but, once the learning costs where down 
and the basic infrastructure in place, effectively deregulated to give incentives to private actors.  
 
More fundamentally, the discussion on competition and secondary effects raises also the question of 
‘issue linking’ and so-called ‘nested games’, in which policy programs come out as a portfolio of 
several different policy objectives. This creates in practice both opportunities and pitfalls.  
 
The issue is of particular interest with regards to competitive strategies and GHG reductions as a 
secondary effect. In effect, GHG’s produce both negative and positive environmental impacts at both 
the local and the global level, though not necessarily simultaneously. Such differences in spatial, and 
some times temporal, scales are critical, since it implies that the level of concern among actors will 
change both qualitatively and quantitatively as the analysis moves from the local to the global level. 
In practice, it means that incentive structures vary considerable between contexts. 
 
The previous discussion generates two concrete policy recommendations to the ongoing climate 
change negotiations. First, it suggests the effective linking of various different international regimes 
into the climate change debate. Second, to elaborate a set of instruments and policies that recognize 
and encourage ’unilateral action’. 
 
Finally, the cases illustrate two phenomena with regards to the administration, or implementation, of 
policies, with considerable implications for competition as a driver for serendipitous GHG mitigation. 
The first concerns the devastating impact that from corruption and informality has on investments. A 
second issue concerns the role of big industry actors and their stance on natural resource management. 
The evidence suggests in this case that climate change and other environmental concerns are creating 
a new competitive landscape, in which large corporations, in effect, could drive the implementation of 
public policy in the absence of a powerful state. This general claim is partly supported by empirical 
data on industry’s environmental performance in Brazil. A recent study shows in this case that larger 
firms with foreign capital had the best environmental performance, while small national companies 
scored the worse. 
 
Final Words (Chapter 14) 
The present study started off with the objective to discuss Brazilian energy and climate policies, 
through an analysis of the current development in the energy sector more specifically. In taking this 
approach, the study intended to capture some of the policy interaction that over the years has made 
Brazil to one of the most dynamic regions in terms of renewable energy, and also an influential voice 
in the global climate change debate.  
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The effort has been instructive, to say the least, and there are some observations of particular interest. 
More generally, Brazil is facing a major challenge with regards to climate change. Because of the 
country’s unique energy profile, with relatively low levels of GHG emissions coming out of the 
energy system, the principal problem with regards to climate change is, instead, land-use management 
in the Amazon, which makes up for nearly 80% of total GHG emissions. This implies that energy 
policies in effect can do very little to actively mitigate climate change in Brazil. Instead, the best they 
can hope for is to hold back a further increase in emissions. 
 
It is in this perspective that the current trend towards an extended use of hydrocarbons becomes 
particularly disturbing. With current growth rates of more than 15% per year in the gas sector, and a 
recently declared independence in oil production to cover total demand for years to come, the use of 
fossil fuels are expanding at a rapid pace in Brazil. The development puts also the achievement in 
renewable energy in a different light. Apart from the extensive use of hydroenergy, the share of ‘new 
renewable energy’ is still marginal. Still, this does not in any way make these achievements 
insignificant. Quite, the contrary, as the case studies have shown there are important lessons to be 
learnt from the Brazilian experiences, not the least when it comes to institutional arrangements 
supporting innovation and the creation of new markets.  
 
This leads, finally, to some concluding comments and recommendations regarding possible future 
activities.  
 
A complementary study on the Amazon 
A first task is to carry out a more thorough analysis of the socio-economic and institutional conditions 
for climate mitigation in the Amazon. Natural resource management in the Amazon is the single-most 
important issue regarding climate change in Brazil, with far-reaching potential impact on the global 
climate. It deserves attention as such. The discussion about the Amazon was, though, purposely 
excluded from this work because of its complexity. It simply requires separate study. One potential 
inroad to this thematic is to further analyze the link between energy, land-use, and water management, 
which could be done by putting into the larger scheme of global carbon credits. Another important 
theme is the conditions for policy implementation, thereby adding to the discussions about 
‘mitigation’ and ‘adaptation’.  
 
More thorough analyses of the CDM experience 
Another area of interest is the South American experiences of CDM. The mechanism originated from 
a Brazilian proposal and the country has since then been a forerunner in the field, along with some 
other countries on the Southern Cone. Consequently, there are unique experiences in the region, some 
of which are applicable also in other settings. These issues needs further attention, ultimately in order 
to improve the CDM function itself. 
 
A continued discussion on GHG mitigation as a secondary effect 
A third area for possible future studies is the focus on GHG mitigation as a secondary effect. What 
make the approach particularly interesting are its general applicability and the fact that it relates to 
some established research within both Brazil and the United States. Intuitively, it is also highly 
relevant for the European context. This, in turn, opens up for comparative analyses of direct relevance 
to policy making.  
 
The creation of an observatory office 
More generally, the findings from this study suggest the need for a continued reporting on the 
development in Brazil and South America more generally. One concrete suggestion is to create an 
‘observatory office’, possibly in collaboration with other institutions, such as the Economic 
Commission for Latin America and the Caribbean (ECLAC), the Latin American Organization of 
Energy (OLADE), or even the Swedish Chamber of Commerce. This office would preferably be 
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situated in Brazil but work with a regional outlook. Apart from pursuing a continuous reporting 
through in-depth analyses on pertinent issues, a similar observatory office would also play an active 
role in designing large-scale development projects in the areas of renewable energy. This work would 
be carried out in collaboration with partner organizations and relevant actors, institutions and 
authorities in the region. There is already a declared interest in this type of activity. 
 
Recognize ’unilateral action’ 
Finally, one important lesson coming out of the focus on GHG mitigation as a secondary effect, is the 
potential for ‘unilateral action’ among non-Annex I countries. From a policy perspective, this has 
important potential and it suggests that the ongoing climate change negotiations should elaborate on a 
set of instruments and policies that also recognize and encourage ’unilateral action’. 
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1 Introduction 
As these words are written, the 12th Conference of the Parties to the Climate Change Convention 
(COP 12) has just started in Nairobi, Kenya, in conjunction with the 2nd Meeting of the Parties to the 
Kyoto Protocol (COP/MOP 2). Once again, the world’s leaders are meeting to negotiate a joint 
strategy in what increasingly appears to be the greatest challenge to human society ever. One of the 
critical issues on the summit is the continuation of joint policies beyond the year 2012, when the first 
commitment period of the Kyoto Protocol expires. What kind of policies will be pursued in the 
future? Who will be comprised by new commitments and what will they look like?  
 
Going into the negotiations it is understood that also a number of developing countries will have to 
take on some sort of future binding commitments to mitigate greenhouse gases (GHG). According to 
recent studies, total primary energy demand in developing countries as a whole is projected to rise by 
2,6% per year in the period between 2002 and 2030, and, in effect, developing countries will thereby 
make up for two-thirds of the increase in world energy demand. In this period, their share in world 
energy demand will thus rise from 37% today to nearly 50% in 2030.1 Now, the current preoccupation 
is that this development will generate a nearly parallel increase in GHG emissions. Consequently, it is 
vital that rapidly expanding emerging economies, like China and India, also take on some form of 
commitments.  
 
Another country that is often regarded as critical in these discussion is Brazil. There are numerous 
reasons for this. More generally, the country has over the last decades achieved a spectacular 
economic growth and is now expected to emerge as a new dominant actor in the global economy. 
Interestingly, though, Brazil has throughout this process still managed to maintain a relatively clean 
energy profile, with comparatively low degrees of CO2 emissions. This emphasis on non-fossil fuels 
persists even today, and more recently the country has also established itself as a world leader in the 
field of bio-energy, where particularly the National Alcohol Fuel Program (PROÁLCOOL), which 
gives incentives to fuel cars with ethanol, has gained international recognition. The question, though, 
is whether this situation can be sustained if the economy continues to grow. Brazil is already the 
eighth largest emitter of greenhouse gases in the world, and the third largest emitter in the developing 
world after China and India.2 Unlike most developed and many developing countries, however, 
Brazil’s energy sector contributes little to the country’s greenhouse gas emissions. Instead, the 
question of land-use in the Amazon region has emerged as a critical issue once it became clear that 
deforestation and more or less illicit agricultural activities in northern Brazil make up for nearly 80% 
of all GHG emissions in Brazil. Given the particular role of the Amazon ecosystems, and the sheer 
size of Brazil, this is not only a matter of local concern, but it could also have a severe impact on 
regional and global weather patterns. 
 
The brief introduction above indicates that there are numerous reasons to follow the developments in 
Brazil for its own sake. Still, Brazilian energy policies are also instructive from a larger perspective. 
The critical point here is that substantive GHG reductions in fact have been achieved in the absence of 
binding commitments, or even explicit climate mitigation policies. This argument is further illustrated 
in a recent study by Alexander Szklo et al, in which some of the most important energy programs in 
Brazil, including the world-renown ethanol program (PROÁLCOOL) as well as the more recent 
efforts to promote an extended use of natural gas, are analyzed from a counter-factual perspective. 
What would the emission levels have been if these policies were not carried out? It turns out that the 
attained GHG reductions are truly significant. In fact, jointly they contributed in the year 2000 alone 
to a nearly 11% reduction of CO2 emissions from energy use. Moreover, should they for some reason 
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be discontinued CO2 emissions will increase by 20% from now to 2020.1 Still, perhaps more 
important the researchers note that the reductions were achieved without any binding commitments, 
or even explicit ambition, to curb GHG emissions. This indicates that there might be additional 
drivers to mitigate GHG emissions that have not yet been fully appreciated.  
 
The argument that GHG reductions also may come about as a side effect, or positive externality, of 
other policies also gets further support in an article by Walter Reid and José Goldemberg. In fact, 
already in 1998 they published an article where they, on the basis on empirical data, suggested that 
developing countries, in the years following the singing of the United Nations Framework Convention 
on Climate Change (UNFCCC) in 1992, actually may have achieved relatively greater reductions of 
GHG’s than those attained by industrialized countries.2 More important, though, they also noted that  

[n]one of these carbon savings in developing countries have resulted from domestic climate 
mitigation policies. Instead, carbon saving has been a side benefit of policy changes and projects 
designed to meet national economic, social and public health needs.3 

This observation is critical in various respects. First, it implies that the notion of GHG reductions as a 
side effect of other policies it is not an isolated occurrence, but, rather, a general phenomenon to 
consider also in other settings. Their focus is on the wide range of developing countries. Yet, the 
argument could be extended also to OECD countries. A case in point here is the various climate 
initiatives currently evolving at the state-level in the United States. 4 Many observers interpret this 
development as an outright response – and even protest – to the Bush administration’s current stance 
on global warming, but, while this interpretation certainly has its merits, evidence suggests that there 
also may be a number of other concerns driving this development.5 These alternative drivers are 
critical since they effectively decide the level of GHG reductions presently taking place in the United 
States. Second, another important conclusion that follows from the Reid and Goldemberg study is that 
there is in fact considerable potential to achieve GHG reductions also in developing countries. More 
tentatively, it seems reasonable to assume that some of the drivers differ from, in this case, the US 
setting. However, at a conceptual level we are in both cases trying to identify under what 
circumstances GHG reductions may occur as a side effect, or positive externality. The good news 
under all circumstances is that GHG reductions occasionally do take place without regulatory 
measures. However, it seems as if a more systematic conceptualization of these conditions could 
provide an important input to the post-2012 negotiations and support the design of a regulatory 
regime that support also these processes. Hence, a similar effort does not in any way disregard the 
merits of the active climate change policies currently pursued but would, rather, provide a 
complementary analysis that could enforce the ongoing work to curb global warming. 
 
To sum up, the express purpose of this study is to discuss Brazilian energy and climate policies, 
through an analysis of the current development in the energy sector more specifically. A similar effort 
hardly requires any justification. For reasons outlined above, Brazil is no doubt one of the world’s 
most influential regions with regards to energy and climate. What explains the present situation? 
What are the current trends and what are the critical factors that could possibly influence future 
activities? This implies that the study has both a descriptive as well as an explanatory ambition. One 

                                                        
1 Alexandre Salem Szklo et al., "Brazilian energy policies side-effects on CO2 emissions reduction," Energy Policy 33 (2005). 
2 In their article, Reid and Goldemberg compare a number of selected developing countries with OECD in terms to CO2 
emissions. By using 1990 as the baseline, they compare the expected growth under a ‘business-as-usual’ scenario with the 
actual outcome, arguing that avoided emissions are comparatively greater in greater among the developing countries than for 
the OECD nations. See Walter V. Reid and José Goldemberg, "Developing countries are combating climate change: Actions in 
developing countries that slow growth in carbon emissions," Energy Policy 26, No. 3 (1998). 
3 Ibid. p. 236. 
4 Barry G. Rabe, Statehouse and Greenhouse: The Emerging Politics of American Climate Change Policy (Washington DC: 
Brookings Institution Press, 2004). 
5 Barry G. Rabe, Mikael Román, and Arthur N. Dobelis, "State Competition as a Source Driving Climate Change Mitigation," 
New York University Environmental Law Journal 14, No. 1 (2005). 
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important contribution is, clearly, to provide an overview of current trends in contemporary Brazilian 
energy and climate policies. However, in order to make reasonable projections of the future we also 
have to explain previous developments, since this allows us to identify some of the drivers and 
obstacles that will be critical also for future policies. 
 
With these two underlying foci guiding the analysis the present study unfolds in four parts. 
 
Part I, which constitutes of chapters 2 and 3, provides an introduction to the theoretical and 
methodological basis of the study. Briefly, the section starts by presenting some of the core analytical 
concepts that will structure the subsequent empirical discussion (chapter 2). Of particular importance 
is the General Governance Model that describes various aspects of the policy process. Closely related 
to this is the discussion about policy results with its notion of side effects, which constitute a critical 
component in the present study. From there, the discussion moves on to elaborate more thoroughly on 
competitive strategies and the formulation of policies. This leads, in turn, over to a discussion about 
policy instruments and the particular role of regulations. Finally, it enters a brief discussion about the 
differences between the policy context in developing and industrialized countries. 
 
Part II, made up by chapters 4 to 7, gives a descriptive analysis of the larger context in which current 
energy and climate change policies are evolving. The discussion starts with an introductory overview 
of present economic and socio-political trends (chapter 4). From there follows a brief description of 
the Brazilian energy profile and the ongoing changes in its composition (chapter 5). The alterations in 
the energy sector are thereafter discussed in relation to the trends and sources regarding Brazilian 
GHG emissions (chapter 6). A critical question here is how global warming is expected to affect 
Brazil (chapter 7).  
 
Part III, which involves chapter 8 to 11 gives then a descriptive analysis of the various policy 
initiatives regarding energy and climate change in Brazil. This is followed be a similar overview of 
current initiatives in the energy area, more specifically (chapter 8). From there, the discussion turn to 
the Brazilian activities in the Kyoto process (chapter 10). Finally, the section concludes with a brief 
overview of the current initiatives towards energy integration on the Southern Cone. 
 
Part IV, finally, is comprised of five in-depth analyses from various energy sectors (natural gas, 
ethanol, energetic cogeneration, biodiesel, and charcoal). The ambition here is, first and foremost to 
provide more substance to some of the current development and also explain why this is taking place 
(chapter 12). Still, the effort also allows us to pursue our additional objective, i.e. to elaborate more 
specifically on the condition under which GHG reductions could emerge as a secondary effect 
(chapter 13).  
 
Still, as indicated there are also more general lessons to be learnt from the Brazilian experience, one 
being GHG reductions as a secondary effect of other policy efforts. This is an issue of increasing 
concern and Brazil constitutes, in many ways, a nearly ideal case to study the phenomenon. 
Obviously, it is not possible to draw any general theoretical conclusions from the limited empirical 
material in this study. Yet, the research task itself, operationalized in a series of case studies, provides 
at least an opportunity to pursue a first explorative and inductive analysis. This opportunity should not 
get lost in the larger effort. Consequently, building on the principal empirical analysis the present 
study will also make a first attempt to think more systematically about the conditions under which 
effective GHG reductions may take place as a side effect. This raises two questions that are both 
highly related to the overall research design. First, what type of policies, or policy objectives, could 
entail GHG mitigation as a means to achieve the original goal? Second, what are the critical aspects in 
the administration, or implementation, of policies that promote, or impede, GHG mitigation to take 
place, even as a side effect? The findings of this additional, and more preliminary, research effort will 
be summarized in relation to the case studies. 
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Part I 
 

The Theoretical and Methodological Foundations of the Study 
 
 
 
 

This section presents an overview of the theoretical framework and methodological considerations 
guiding the upcoming discussion on Brazilian energy and climate change policies. In doing so, it also 

provides the basis for a first inductive theoretical discussion on GHG mitigation as a secondary 
effect. 

 
 

2 Theoretical Framework 
The present study is in every respect a study of public policy. It departs from the notion that GHG 
mitigation is only one of several policy objectives pursued by the state. In effect, it is the very 
interaction between different policy areas that constitute the main focus of the analysis. What explains 
the present situation of Brazilian energy and climate policies? What are the current trends and what 
are the critical factors that could possibly influence future activities? 
 
The stated research effort implies a high degree of complexity, which will require a set of analytical 
tools to structure both the discussion as well as empirical data. Consequently, before we dive into 
Brazilian energy policy more concretely we should spend a few words on the analytical instruments 
guiding our analysis. Briefly, there are five different themes that require further attention. 
 
A first issue concerns the policy process and its characteristics. This is critical if we want to 
understand in what context initiatives regarding GHG mitigation emerge and are decided. For this 
purpose the study introduces the General Governance Model, which defines the different activities in 
the overall policy process. The model serves thereafter as the defining principle for both the 
theoretical and empirical work. Directly related to this model is also the discussion about policy 
results, where the notion of secondary effects is of particular relevance to this study. Similarly, we 
shall elaborate further on the various drivers guiding government in its formulation of policies. Here, 
it will be argued that many of the strategic decisions could seen as a result of various competitive 
concerns, in the broader sense of the word. A fourth theme concerns the choice of policy instruments, 
with a specific focus on the particular role of regulations. Finally, the chapter concludes with a brief 
discussion about differences between the policy context in developing and industrialized countries 
more generally. The overall ambition is to generate an analytical framework that will guide the 
upcoming empirical and, additionally, lay the ground for an introductory discussion about GHG 
reductions as a secondary effect. 
 

2.1 The General Governance Model 
Before anything else, we need to structure our understanding of the policy process. One way of doing 
it is to regard the policy process as a system; where there is an input, followed by a conversion, 
leading up to some form of output. This way of thinking about the policy process has the advantage of 
being similar to many of the system models used in the natural sciences and other social science areas, 
such as economics and the business literature. One particular analytical frameworks adapted for the 
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study of public policy processes is the so-called General Governance Model that similarly 
distinguishes between three different activities; the formation of policies, their subsequent 
administration (implementation), as well as various forms of policy results (output, outcome and 
impacts). In this analytical model, policies are perceived of as public policy interventions (programs, 
projects etc) that pass through the different phases of this process. For each phase there are several 
sub-activities, each with their distinct characteristics, which influence the results of the intervention. 
Let us briefly discuss each of these steps, going from left to right in the figure, to see what each of 
them entail.1 
 

 
Figure 1. Evaluation in the General Governance Model. Vedung 1997, p. 17. 
 
The first part of the process, or formation phase, involves the initiation, preparation, and final 
decision of a policy intervention. Analytically, this is where most of the substantive content of the 
intervention is decided. The initiation (agenda-setting) of the intervention refers to the process in 
which a problem that supposedly requires some sort of public action is identified. More specifically, it 
involves: a characterization of the causes of the problem; an estimate of its order and the magnitude; 
as well as the communication of the problem to a larger audience. The preparation of the 
intervention, in turn, involves the substantive aspects of the issue and, more specifically, questions 
regarding goals, means, costs, benefits, implementability, and evaluability. Formal decision-making, 
finally, implies that an authoritative, legitimating resolution is made. Needless to say, each of these 
different sub-activities in the overall formation phase provides ample opportunities for different actors 
to push their respective interests. More important, though, these activities define also strategy, 
wherefore we will come back to this issue shortly. 
 
Finally, the General Governance Model also distinguishes between outputs, outcomes, and impacts as 
qualitatively different form of policy results. Analytically, they also follow a sequential order from 
left to right in the previous figure. While results, in the form of effective GHG reduction, are critical 
to this particular study we should spend a few extra words to sort out the qualitative differences 
between the different categories. 
 
Outputs are in this case understood as the direct results of the intervention, or everything in the 
intervention system that may in the final analysis influence intervention targets. Put somewhat 
differently, they are what come directly out of the administrative system. Outputs could be either 
tangible physical results, like for instance the construction of a school, or any other means by which 
                                                        
1 The following discussion on the General Governance Model is largely built on Evert Vedung, Public Policy and Program 
Evaluation (London & New Brunswick, NJ: Transaction Publishers, 1997). Chapter 2, pp. 15-24. 



 6 

street–level operators and other agents influence intervention targets. Outputs in the latter sense 
include, for example, reminders to file income declaration before a certain date. 
 
Outcomes are what may happen on the addressee (target group, recipient) side in the intervention 
model. Outcomes can be measured in several stages. First-order outcomes would then concern 
alterations in target group knowledge, attitudes, and urges to act caused by the intervention. Second-
order outcomes would then refer to possible changes in target group behavior and possible actions 
taken by the targets. Third-order outcomes, finally, are immediate consequences of first- and second-
order outcomes beyond the addressees on the surrounding nature. For analytical purposes we might 
also conceive of fourth-order, fifth-order and n-th-order consequences. Occasionally these latter 
categories are then referred to as impacts. This denomination is particularly common in the climate 
change debate, wherefore it could be convenient to use it also in the present work. Impacts are then to 
be understood as the ultimate consequences of the intervention as they affect the natural environment. 
 
Parallel to the intervention process are two other processes that together complete the General 
Governance Model. The first is the control process by administration and results are continuously 
monitored, assessed, and evaluated. The findings in this control process will thereafter feed into the 
feedback process that provides input to yet a new round of intervention formation. As such the policy 
process could thereby be perceived as a continuous cyclical repetition of these parallel processes.  
 

2.2 Policy Results and the Notion of Side Effects 
One issue of particular relevance to this study is, as already indicated, the question of policy results. 
In fact, one of the intriguing aspects of Brazilian energy policies is, precisely, that GHG reductions 
have been achieved as a side effect of other policies. This implies that there are other aspects to policy 
results than the perceived sequential order outlined above. But, then, what is a ‘side effect’? To 
answer, this question let us elaborate a bit further on some additional dimensions of policy results. 

 
In its most generic sense, policy 
results are regarded as products of a 
particular intervention. However, 
more regularly political action also 
generates unintended or unforeseen 
by-products. These ‘side-effects’ are 
arguably a result of the intervention 
but with the important difference that 
the impact, instead, occurred outside 
the originally designated target area. 
An example of a similar side effect 
could be the use of methyl tert-butyl 
ether (MTBE), which was introduced 
as a fuel additive and oxigenator in 
gasoline but later proved to 
contaminate groundwater. In this 
case the target area was air pollution 
but, in addition, the intervention also 
affected water quality. 
 

Another critical distinction refers to the intentional aspect of policy results. More often, we think of 
side effects as being entirely unintended, like Christopher Columbus’ discovery of America that 
occurred while he was, supposedly, destined for India. This was in every respect an unanticipated 
result outside the target area. Quite frequently, though, side effects are in fact anticipated and 

 
Figure 2. Different Side Effects (Vedung, 1997, p. 58) 
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considered even before policies are adopted. An example here would be the recent introduction of 
road tolls to enter the center of Stockholm. While this initiative first and foremost came about as an 
effort to resolve an increasingly chaotic traffic situation, it was promoted as having the additional 
benefit of improving air quality. This would then constitute an anticipated result outside the 
designated target area. 
 
Finally, there is also a qualitative aspect to policy results in the sense that they can be either beneficial 
or detrimental. If the results appear within the given target area we can also make yet a further 
distinction and also perceive of ‘perverse effects’ (that are results that run counter to the intentions of 
the program instigator) and ‘null effects’ (that completely fail to generate any results). Neither of 
these latter categories are side effects in strictu sensu insofar that they appear within the intended 
target area. Yet, they are often mentioned in relation side effects, and unwarranted effects more 
generally, wherefore it is important to clarify the difference.1 
 
The present study is, as already pointed out, primarily concerned with pure side effects or, better said, 
policy results that appear outside the designated target area. In effect, what the present analysis 
suggests is a sort of ‘back casting’, or backward mapping, where we start with the achieved results 
(the effective reduction of GHG emissions) and thereafter try to trace the factors that spurred the 
changes in the first place.2 In such an effort it becomes particularly important to elaborate on the true 
nature of each particular policy result, since it gives us an indication of the forces that led to its 
fulfillment. It is for this endeavor that the classification of different side effects becomes particularly 
useful. Were the effective GHG reductions achieved through a deliberate and conscious strategy, or 
was it the result of advantageous conditions and pure chance? To answer these questions we also have 
to consider the original intentions. Hence, let us turn to the strategic concerns that could potentially 
lead to GHG reductions as a side effect. 
 

2.3 Competitive Strategies and the Formulation of Policies 
The formulation of policies is in many ways the essence, and most critical aspect, of any public 
governance system. In effect, it is the process in which various societal interests are negotiated into 
joint policies aiming at a defined common interest. The formulation of policies is a complex 
undertaking, where different values, interests, and ideological standpoints are pitched against each 
other, occasionally without even having a common conception of the issue at stake. Hence, the larger 
question is what ultimately drives this process. Is there any logic by which policies are formulated? If 
so, to what extent could this explain under what conditions GHG reduction emerge as a secondary 
effect?  
 
One way to approach the underlying logic of public policy making is to regard the formulation of 
policies as the design of competitive strategies in its wider sense. This may at first seem odd, since 
discussions on competitive strategies and its sources so far have been the domains of the business and 
economics literature, where the concept primarily has been analyzed in the corporate realm. As we 
shall see, however, the notion of competitive strategies applies also to public entities. 
 
So, what do we mean be a competitive strategy? Fundamentally, to ‘compete’ means to “strive 
consciously or unconsciously for an objective (as position, profit, or a prize)”, or to “be in a state of 
rivalry”.3 To that extent, the ambition to compete is, in its broader sense, also inherent in most 
organizations. The question is, instead, how these ambitions are put into practice, or translated into a 

                                                        
1 Ibid. pp. 49-59. 
2 Richard F. Elmore, "Backward Mapping: Implementation Research and Policy Decisions," in Studying implementation: 
Methodological and administrative issues, ed. W. Williams (Chatham, NJ: Chatham House Publishers, 1982). 
3 Britannica online,  (Chicago, IL: Britannica Online, 1994). 



 8 

strategy. Here, it is useful to take the business literature as a point of departure. Essentially, what it 
argues is that corporate firms in their daily operation perform a set of activities that jointly comprise 
its so-called value-chain. Together, these activities constitute the basic units of competitive advantage. 
The way that firms increase their competitiveness is thereafter a matter of strategic choices, where the 
key question is how to perform individual activities and organize the entire value chain. Essentially, 
firms can outdo their competitors either by performing similar activities better than their rivals 
(operational effectiveness), or performing different activities from rivals' or performing similar 
activities in different ways (strategic positioning).1  
 
This basic apprehension of strategic positioning implies that firms have a set of options, or a 
competitive strategy portfolio, from which they make their choices, or configure their strategy. The 
core argument in the strategy literature is then that the real competitive advantages resides in finding 
an activity, or a combination of activities, that others do not perform, or at least fail to perform 
effectively. This strategic positioning will, if proven successful, generate a near monopoly to the 
individual firm for at least some time. At some point, however, the competitor will catch up and once 
the advantage is leveled out, the innovative process starts all over again. This implies that strategic 
positioning is critical to innovative processes. Also, it has important implications for our 
understanding of potential drivers for effective GHG reductions. To what extent will the climate 
change issue provide an opportunity for strategic positioning? In what ways could effective GHG 
reduction serve as a new tool in a firm’s competitive strategy portfolio?2 
 
At this point it should be clear that the public and private sector have many commonalities and they 
are both driven by competitive concerns in its broader sense. Just like corporations, public entities 
also face demands from their ‘customers’. Similarly, public entities also face challenges that call for 
continuous improvements and force them to position themselves in relation to other ‘state 
competitors’. From this perspective, the idea of a competing state is not as radical as it may seem but, 
quite the contrary, entirely consistent with scholarship in political science, which has emphasized the 
extent to which sub-national jurisdictions attempt to assemble a basket of public services and fiscal 
strategies to maximize their own competitive wellbeing economically.3 The novelty here is, instead, to 
extend the analysis from more conventional areas, such as medical care, education, and traditional 
pollution control, into the much newer realm of climate change mitigation.4 
 
Still, state entities also differ from private firms insofar that they have a much broader agenda. While 
the principal concern of the private firms is to generate profit in a limited industry sector, the ultimate 
objective of the state is, more loosely defined, to achieve a sustainable livelihood for the entire 
society.5 This, however, does not in any way render the notion of competitive strategies useless to an 
analysis of the state. Quite the contrary, the wide array of responsibilities, along with the dynamics 
of the democratic process, implies that we, from a theoretical point of view, can perceive of 
                                                        
1 See for example Michael E. Porter, "What Is Strategy?," in On Competition, ed. Michael E. Porter, The Harvard Business 
Review Book Series (Boston, MA: A Harvard Business Review Book, 1998). 
2 P. D. Jose, "Corporate strategy and the environment: a portfolio approach," Long Range Planning 29, No. 4 (1996). 
3 See for example Paul E. Peterson, The Price of Federalism (Washington D.C.: Brookings Institution Press, 1995). In addition, 
the notion of a ‘competing state’ has been used to describe certain futures of the ongoing globalization process. For further 
reading, see Philip G Cerny, "Paradoxes of the Competition State: The Dynamics of Political Globalisation," Government and 
Opposition 32, No. 2 (1997).; and Colin Hay, "Re-Stating Politics, Re-Politicising the State: Neo-liberalism, Economic 
Imperatives and the Rise of the Competition State," Political Quarterly 75, No. 13 (2004). 
4 Some earlier efforts are Rabe, Román, and Dobelis, "State Competition as a Source Driving Climate Change Mitigation." 
5 This concept was first presented in the late 1980s during the preparations of the Brundtland Commission and has since then 
seen various revisions. In this case we subscribe to the definition by Chambers and Conway from 1991 according to which “a 
livelihood comprises the capabilities, assets (stores, resources, claims and access) and activities required for a means of living: 
a livelihood is sustainable which can cope with and recover from stress and shocks, maintain or enhance its capabilities and 
assets, and provide sustainable livelihood opportunities for the next generation; and which contributes net benefits to other 
livelihoods at the local and global levels and the short and long term”. For the quote, see Robert Chambers and Gordon R. 
Conway, Sustainable rural livelihoods: practical concepts for the 21st century, IDS Discussion Paper 296 (Brighton: IDS, 1991). 
p. 6. 



 9 

state objectives as a goal catalogue containing numerous, complementary and opposing, policy 
objectives. Obviously, this notion is well in line with the ‘competitive strategy portfolio’ 
concept discussed earlier.  
 
In practice, the formulation of policies often evolves as ‘nested games’, where objectives and 
means are combined to achieve an overall objective.1 From the present study’s perspective, this 
is a critical moment, since, occasionally, policy objectives turn from being an end in itself to 
become a means to achieve something. Put more concretely, instead of being an end-game GHG 
reductions can come about as new technologies are introduced to increase energy efficiency. This 
is, then, an example on how GHG mitigation took place as a side effect. 
 
Finally, what policy areas would be particularly suited to generate GHG reductions as a side effect? 
The energy area has already been mentioned. Yet, more tentatively there are other policy areas as 
well. Without delving too deeply into the issue at this point one could mention: environmental and 
health concerns; industry policy; regional development; science, technology and innovation 
policy; as well as trade policy. In addition, there seems to be potential for serendipitous GHG 
mitigation effects also from policies supporting administrative and organizational efficiency. 
Some of these areas will be discussed more in detail as we turn to the empirical cases. 
 

2.4 The Choice of Policy Instruments and the Particular Role of Regulations 
Another critical part of any competitive strategy is the choice of instruments by which its objectives 
shall be effectuated. In the realm of public policy there are essentially three types of policy 
instruments “by which governmental authorities wield power in attempting to ensure support and 
effect or prevent societal change”.2 As we shall see, depending on the circumstances they could 
each affect the possibility of GHG reductions emerging as a side effect.  
 
First, there are the regulatory instruments that are “measures taken by governmental units to 
influence people by means of formulated rules and directives which mandate receivers to act in 
accordance with what is ordered in theses rules and directives”.3 Regulations are in many ways the 
traditional instrument of government and could be exemplified by: price controls, liability rules, 
and emissions standards.  
 
Second, the state can also apply various types of economic instruments, which involve “either 
the handing out or the taking away of material resources, be they in cash or in kind”.4 Economic 
instruments are different from regulations in the sense that they are not prohibitive in 
themselves but, instead, leave it to the subject of governance to decide whether to take an action 
or not. They have also gained increasing attention in recent years, not the least in the climate 
change area, as a means to make maximum use of market forces also in areas of public interest. 
Some of the measures that have come to use are: tradable permits, taxes, cash transfers, subsidies, 
and property rights.  
 
Finally, the state can also use information (or exhortation) instruments that “covers attempts at 
influencing people through the transfer of knowledge, the communication of reasoned arguments, 
and persuasion”.5 As a tool of statecraft, information is weaker than the two previous ones, since 

                                                        
1 George Tsebelis, Nested Games: Rational Choice in Comparative Politics, California Series on Social Choice and Political 
Economy, 18 (Berkley: University of California Press, 1991). 
2 Evert Vedung, "Policy Instruments: Typologies and Theories," in Carrots, Sticks, and Sermons: Policy Instruments and their 
Evaluation, ed. Marie-Louise Bemelmans-Videc, Ray C. Rist, and Evert Vedung (New Brunswick, NJ: Transaction Publishers, 
1998). p. 21. 
3 This definition differs from the American tradition that often equates regulation with government intervention in general. For 
the quotation, see Ibid. p. 31. 
4 Ibid. p. 32. 
5 Ibid. p. 33. 
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it involves neither coercion nor the handing out or taking away of material resources. Typical 
examples of information instruments are: information campaigns, labeling, audits, inspections, 
rating schemes, and educational programs. Hence, information is not only the transmissions of 
knowledge but it involves also “judgments about which phenomena and measures are good or bad, 
and recommendations about how citizens should act and behave”.1 
 
In practice, policy instruments are regularly combined to come out in ‘packages’. These 
combinations are in themselves a function of the issue area in question, and, depending on its 
character, some instruments are likely to be more effective than others. Hence, each situation 
will require a different configuration and application (vertical, horizontal, or chronological) of 
the chosen instruments.2 The critical point, though, is that this ‘packaging’ effort only 
underscores the strategic aspect in the employment of policy instruments. Most importantly, the 
simultaneous application of multiple policy instruments allows the state to achieve several policy 
objectives at the same time. This has, as we shall see, implications for the emergence of 
serendipitous GHG mitigation.  
 
One topic that has been vividly debated with regards to climate change and the choice of policy 
instruments is the particular role of regulations and its impact on eco-innovations.3 For a long time 
conventional wisdom held that increasingly stringent regulations constitute a serious impediment to 
both industry competitiveness and continuous innovation. The logic behind this argument was that 
regulations impose more costs on the individual firm by forcing it to invest in new and expensive 
technology that does not contribute to the firm’s competitiveness. In doing so, it also leaves the firm 
with less money to invest in innovation and other R&D activities. However, this skeptical view on the 
impact of regulations is being increasingly contested, particularly when differences in analytical 
levels of abstraction are taken into account. Briefly, regulations may occasionally have a restraining 
effect at the industry level but, under certain circumstances, they could even promote competitiveness 
and increase innovation rates at the level of the firm.4 More important, if these regulations reduce 
GHG emissions competitive concerns have, in combination with a regulatory strategy, effectively 
brought about GHG reductions as a side effect. 
 
The logic driving this development is one of micro-economic rationale. Firms compete and the 
competitors are therefore likely to be from within, rather than outside, the industry. This implies in 
turn that all individual firms face similar challenges and opportunities, at least in terms of market 
challenges and contextual factors. In the competition that follows, the company that best manages the 
various risks involved is also most likely to ‘win the game’. From a competitive strategy perspective 
the principal objective to any particular firm is therefore to minimize the individual risk in a way that, 
ideally, also restrain the activity of the firm’s competitors. Regulations constitute in many ways the 
perfect instrument to achieve this objective, since they potentially could: increase the value of 
proprietary technologies; shift production, distribution, financing, or liability costs; segment markets; 
                                                        
1 For the quotation, see Ibid. p. 33. For further reading on various policy instruments and how they are used within the area of 
natural resource management more specifically, see Thomas Sterner, Policy Instruments for Environmental and Natural 
Resource Management (Washington, D.C.: Resources for the Future, 2003). 
2 Marie-Louise Bemelmans-Videc and Evert Vedung, "Conclusions: Policy Instruments Types, Packages, Choices, and 
Evaluation," in Carrots, Sticks, and Sermons: Policy Instruments and their Evaluation, ed. Marie-Louise Bemelmans-Videc, Ray 
C. Rist, and Evert Vedung (New Brunswick, NJ: Transaction Publishers, 1998). 
3 David M. Driesen, The Economic Dynamics of Environmental Law (Cambridge, MA: The MIT Press, 2003). 
4 There is growing empirical evidence questioning the presumed negative impact of regulations on competition and innovation. 
For studies on national competitiveness, see Adam B. Jaffe et al., "Environmental Regulation and the Competitiveness of U.S. 
Manufacturing: What Does the Evidence Tell Us?," Journal of Economic Literature XXXIII (1995). and Daniel C. Esty and 
Michael E. Porter, "Ranking National Environmental Regulation and Performance: A Leading Indicator of Future Competition?," 
in Global Competitiveness Report 2001-2002, ed. Jeffrey Sachs, Michael E. Porter, and Klaus Schwab (Oxford: Oxford 
University Press, 2001). For a discussion about different industry sectors, see David Vogel, Trading Up: Consumer and 
Environmental Regulation in a Global Economy (Cambridge, MA: Harvard University Press, 1995). For more elaborate 
arguments on firm competitiveness, see Michael E. Porter and Claes van der Linde, "Toward a New Conception of the 
Environment-Competitiveness Relationship," Journal of Economic Perspectives 9 (1995). and Forest L. Reinhardt, "Market 
Failure and the Environmental Policies of Firms," Journal of Industrial Ecology 3, No. 1 (1999). 



 11 

control sources of input; and shape industry structure.1 In doing so, they also achieve what firms value 
the most, namely certainty.2 
 
This relationship between competitive strategy, innovation, and regulations has far-reaching 
consequences for the notion of GHG mitigation as a side effect. Essentially, it implies that it may be 
perfectly rational for an individual firm to accept, or even for lobby for, more stringent environmental 
regulations on purely competitive grounds. In effect, regulatory competitive strategies intended to 
minimize the risks of a new strategic positioning on the market place may thereby occasionally spur 
eco-innovations that has the effect of reducing GHG emissions.3 
 
The role of the state, in its function as legislating body, is obviously critical in a similar scenario, and 
the situation described only emphasizes the growing interaction between the public and private 
sectors. However, as already indicated the state also has its own competitive interests, in which the 
same regulatory logic supposedly applies. Just like industry actors, state entities also hedge for and 
gamble with different types of risks, and in this competition institutional arrangements are, clearly, 
critical.4 One obvious example would be the global trade regime. What this brief discussion indicates, 
though, is that there is every reason to define the competitive concerns of both public and private 
actors and then further explore their interaction. It is precisely here, in the crossroads of overlapping 
and complementary interests that we find the powerful incentives for synergetic effects potentially 
leading to effective GHG reductions, even as a side effect. It seems, though, as if regulatory 
arrangements constitute yet another critical piece in this puzzle. The empirical cases will provide 
further illustrations on how this plays out. 
 

2.5 The Policy Context in Developing Countries 
A final consideration regarding the theoretical framework and its further employment in the empirical 
analysis refers to the contextual differences between emerging markets and industrialized countries. 
From an analytical standpoint, the theoretical framework is generic insofar that the categories are 
general and universally applicable. To that extent, it is a heuristic tool by which we pose pertinent 
questions about the particular conditions in each particular case. The perceived differences are then 
the result of our research effort. Yet, there are some general traits of the developing country context 
that could be identified already from the outset. Some of them have a more indirect influence on 
policy making, while others have a direct impact on both economic policy as well as energetic and 
environmental policies. 
 
First, there is the broader category of economic factors, which could be broken down to issues 
regarding: land (natural resources), labor, capital, infrastructure, and technology. In each of these 
areas, developing countries often have serious limitations that affect policy making more generally as 
well as climate and energy policies more specifically. The large presence of poverty regions, along 
with a prevailing inefficient rural sector, implies, for example, that large areas may not even be 
electrified. Similarly, the lack of a skilled labor force and skewed income distribution are both serious 
impediments to economic growth, just like weak financial institutions, high inflation rates, and 
elevated capital flight. Together, these economic and social barriers clearly prevent further investment 

                                                        
1 Thomas Bernauer and Ladina Caduff, "In Whose Interest? Pressure Group Politics, Economic Competition and Environmental 
Regulation," Journal of Public Policy 24, No. 1 (2004). See also Forest L. Reinhardt, Down to Earth: Applying Business 
Principles to Environmental Management (Boston, MA: Harvard Business School Press, 2000). 
2 Scheherazade Daneshkhu and Fiona Harvey, "Economist price the ravages of climate change," Financial Times, 2 February 
2006. 
3 Scott C. Beardsley, Denis Bugrov, and Luis Enriquez, "The role of regulation in strategy," The McKinsey Quarterly, No. 4 
(2005). 
4 David A. Moss, When All Else Fails: Government as the Ultimate Risk Manager (Cambridge, MA: Harvard University Press, 
2002). 
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in infrastructure and technology development. Consequently, the level of innovation is also 
comparatively low. 
 
Second, another important category is the political factors, which similarly could be discussed in 
terms of: instability, ideology, institutions, and international links. Judging from recent history, 
instability and ideology are particularly relevant to the present study. South America has traditionally 
been a politically volatile region, and even though Brazil now has nearly twenty years of democratic 
government, party politics is still comparatively unsettled. Moreover, the South American region is, 
as we shall see, still undergoing major changes, where not the least the role of the state is highly 
disputed. Similarly, institutional matters, like organizational efficiency and corruption, are still critical 
for our understanding of the policy process in these environments.  
 
Third, a more intangible, but no less relevant, set of features is the cultural factors, which can be 
discussed in terms of: social structure and dynamics, human nature, time and space, religion, gender 
roles, and language. This is probably the area of less relevance to this particular study, mainly because 
South America and Brazil are culturally relatively close to OECD countries. 
 
Finally, there is the larger question of demographic factors, which involves issues like: population 
growth rates, age structure, urbanization, migration, and health status. This, on the other hand, is a 
critical aspect of the empirical setting that we are about to meet. As we shall see, Brazil is in effect 
various countries within one, something that becomes absolutely clear when we take a closer look at 
demographic data. Due to the regional inequalities there are also high levels of migration and soaring 
urbanization rates. This has implications also for energy planning that, consequently, involves a 
strong social component.1 
 

2.6 Comments and Critique 
The express purpose of this study is, as already noted, to discuss the current development of Brazilian 
energy and climate policies. It does so by raising two broader questions. What explains the present 
situation? What are the current trends and what are the critical factors that could possibly influence 
future activities? The ambition is to discuss tem through a set of empirical case studies.  
 
Behind this stated research effort, however, looms also the notion that GHG reductions occasionally 
take place as side effects of other policies. This seems to be particularly true in the case of Brazil. 
Consequently, building on the indicated empirical analysis the present study will additionally make a 
first attempt to think more systematically about the conditions under which effective GHG reductions 
may take place as a side effect.  
 
In order to pursue these objectives, the study introduces the General Governance Model as the basis 
for our analytical framework. The model, it seems, provides a useful tool insofar that it structures the 
various activities in the in the policy process. However, at the same time it is not without its critics 
and it is certainly not the only way of perceiving the public policy process. Briefly, the model has 
been criticized interchangeably for having an implicit top-down perspective and also indicating a 
given sequencing of things. This, critics claim, does not reflect how policies come about in real life. 
One major flaw of the model, they continue, is that it disregards the fact that policies often are 
initiated at the community level or at the lower levels of the administration (bottom-up). Also, they 

                                                        
1 The present section is built primarily on James E. Austin, Managing in Developing Countries: Strategic Analysis and 
Operating Techniques (New York: The Free Press, 1990). Additional input also from Antonio Focacci, "Empirical analysis of the 
environmental and energy policies in some developing countries using widely employed macroeconomic indicators: the cases 
of Brazil, China and India," Energy Policy 33 (2005). and Kilaparti Ramakrishna et al., Action Versus Words: Implementation of 
the UNFCCC by Select Developing Countries (The Woods Hole Research Center, 2003). 
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continue, the model does not take into account the legitimizing function of politics, i.e. when policies 
are formulated after the fact to confirm something that has already taken place.1 
 
This critique is entirely relevant and in many ways right to the point. Still, from the perspective of this 
study, it misses what we perceive of as the great virtues with the General Governance Model. 
Consequently, it should be stated already from the outset that, as far as this study is concerned, the 
public intervention cycle model is not intended to be a true reflection of real-life conditions. It does 
not provide an empirical description of any reality. Neither does it contain a normative ideal. It is 
definitely not meant to show a good or the best intervention process. Instead, the public intervention 
cycle model is a heuristic instrument to support thinking. It should guide reflection and research on 
public intervention processes, and thus to provide hypothetical insights, as well as create ideas on 
appropriate research problems. The model does not give a realistic picture of public policy or 
evaluation reality, nor does it indicate something desirable to strive for. Instead, the public 
intervention cycle model is best regarded an instrument for the reconstructing of the theory underlying 
a public intervention. In other words, at least parts of the cycle model can be used as a tool to reveal 
intervention theories about a particular intervention. As such, the General Governance Model 
constitutes in many ways the ideal starting point for our continued discussion on state competitive 
concerns as drivers behind climate change mitigation.  
 

2.7 Summary 
The present section has given an overview of the theoretical framework intended to guide the 
discussion about Brazilian energy and climate change policies. In doing so, it has provides the basis 
for a first inductive theoretical discussion on GHG mitigation as a secondary effect.  
 
Basically, there are five different themes that will direct our effort.  
 
A first issue concerns the policy process with all its characteristics. For this purpose the study 
introduces the General Governance Model that distinguishes between policy formulation, policy 
administration, and policy results as different activities in the overall policy process. This model will 
serve as the defining principle for both the theoretical and empirical upcoming work.  
 
A second issue concerns policy results as a function of factors in both the formulation and 
administration of policies. More specifically, the General Governance Model distinguishes between 
outputs, outcomes, and impacts as qualitatively different form of results. Another critical aspect of 
policy results, of particular importance to the present study, is the notion of secondary effects, which 
are defined as unintended or unforeseen by-products of political action, occurring outside the 
originally designated target area. In effect, secondary effects can be intentional, anticipated, or 
unanticipated. Also, they could be either beneficial or detrimental. In effect, what the notion of 
secondary suggests is that the empirical analysis is pursued as a sort of ‘back casting’, or backward 
mapping, where we start with the achieved results (the effective reduction of GHG emissions) and 
thereafter try to trace the factors that spurred the changes in the first place. 
 
A third theme refers to the various drivers potentially guiding the government in its formulation of 
policies. Here, it is argued that public policy making could be analyzed as the design of competitive 
strategies in its wider sense. This establishes ‘the value chain’ and ‘strategic positioning’ as two core 
concept in our analysis. This basic apprehension of strategic positioning implies that firms have a set 
of options, or a competitive strategy portfolio, from which they make their choices, or configure their 

                                                        
1 Robert T. Nakamura and Frank Smallwood, The Politics of Policy Implementation (New York: St. Martin's Press, 1980). and 
Benny Hjern and David O. Porter, "Implementation Structures: A New Unit of Administrative Analysis," Organizational Studies 2 
(1981). 
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strategy. The basic notion guiding this effort is that GHG mitigation under some circumstances 
constitutes a new strategic tool to achieve competitive advantage. It appears as if the public and 
private sector have many commonalities in this respect, and that they are both driven by competitive 
concerns in its broader sense. More tentatively, though, state entities differ from private firms insofar 
that they have a much broader agenda. As a result, the formulation of policies often evolves as 
‘nested games’, where objectives and means are combined to achieve an overall objective. 
 
The fourth theme concerns the choice of policy instruments and the particular role of regulations. 
More broadly, public policy objectives are essentially effectuated using three types of policy 
instruments: regulatory instruments, economic instruments, and information instruments. In 
practice, these are regularly combined so that they emerge in ‘packages’. One topic that has been 
vividly debated with regards to climate change is the particular role of regulations. For a long time 
conventional wisdom held that stringent regulations constitute a serious impediment to both industry 
competitiveness and continuous innovation. This skeptical view on the impact of regulations is, 
however, increasingly contested. Instead, it appears as if regulations in many ways constitute the 
perfect instrument to achieve competitive advantage, since they potentially could: increase the value 
of proprietary technologies; shift production, distribution, financing, or liability costs; segment 
markets; control sources of input; and shape industry structure. This relationship between competitive 
strategy, eco-innovations, and regulations has far-reaching consequences for the notion of GHG 
mitigation as a side effect. 
 
Finally, the chapter concludes with a brief discussion about differences between the policy context in 
developing and industrialized countries more generally.  
 

3 Methodology 
The scope and complexity of the present study poses, no doubt, some major methodological 
challenges. Clearly, the research question is too grand to be answered through an all-encompassing 
empirical study, wherefore the alternative is to carry out a number of comparative case studies that 
jointly capture the principal features of the present situation. I addition, any analysis of the 
institutional aspects of energy and climate will out of necessity draw from various academic 
disciplines and sources of information. This implies cumbersome work regarding conceptual 
translation as well as finding compatibility between different data sets. The subsequent pages will 
give a brief résumé of the main considerations that have guided this overall effort. 
 

3.1 The Comparative Approach: the Selection of Case Studies 
The comparative approach is a generally accepted method when analyzing large empirical data sets. 
Essentially, the idea is to find a number of case studies that jointly capture as many traits as possible 
of the entire population, or object, that one has set out to study. Hence, a critical undertaking of any 
research design is to establish the criteria by which case studies are selected. In practice, this is 
ultimately a function of the research issue in question.1 As for the present study, the selection of cases 
has been guided by the following considerations.  
 
First, it has been a stated ambition to give a comprehensive view of Brazilian industry, or economic 
conditions more broadly. Consequently, the report uses data sets from different industry sectors, 
ranging from mature and established industries, like the ethanol industry, to more recent attempts to 

                                                        
1 David Collier, "The Comparative Method: Two Decades of Change," in Comparative Political Dynamics: Global Research 
Perspectives, ed. Dankwart A. Rustow and Kenneth Paul Erickson (New York: Harper Collins, 1991). and Alexander L. George, 
"Case Studies and Theory Development: The Method of Structured, Focused Comparison," in Diplomacy: New Approaches in 
History, Theory, and Policy, ed. Paul Gordon Lauren (New York: The Free Press, 1979). 



 15 

create a market for bio-diesel (sectoral comparison). Of particular interest here is the dynamics of 
innovation. To what extent are innovative processes different in established or novel industries? In 
what ways will firm size and industry structure have an impact on innovations? 
 
Second, another guiding concern has been the evolutionary aspect of Brazilian energy policies 
(temporal comparison). What explains the current energy configuration? What factors drove that 
development? This dimension is critical for three reasons. First, only by studying the past will we be 
able to say something substantial about the future. Briefly, Brazilian energy policies grew from 
particular circumstances that also will affect future choices. Second, an evolutionary perspective will 
also allow us to study the impact of climate change, more specifically, as it emerges in the political 
debate. In what ways have considerations regarding energy policies changed with growing climate 
change concerns? Third, using the climate change debate as a divider in time allows us also to discuss 
GHG reduction as a side effect more pointedly. What drove policies leading to GHG reductions 
before the issue was even recognized?  
 
Finally, the cases have also been selected in order to capture regional different and interaction 
(geographical comparison). Briefly, energy concerns are is increasingly becoming a regional, if not 
global, issue poses new challenges regarding infrastructure, financing, compatibility, regulations and 
geopolitics. This is particularly true for South America and Brazil, wherefore we should pay particular 
attention to the phenomenon.  
 
In the upcoming analysis we intend to focus on the following cases. 
 
First, we will discuss the conditions surrounding the natural gas industry. This is currently the most 
rapidly expanding energy sector in Brazil, with annual growth rates of 15-17%. The development is 
largely a part of deliberate government policies, based on the ambition to diversify the country’s 
energy portfolio. Hence, more generally it provides further insights to the challenges of introducing a 
new energy source on a large-scale basis. Of particular interest here are, again, the regulatory aspects, 
particularly with respect to infrastructure investments. 
 
Second, another critical area that could not be excluded from an analysis of Brazilian energy and 
climate policies is the country’s long experience of using ethanol to fuel light vehicles. This is, no 
doubt, one the best examples of a government initiated program (PROÁLCOOL), intended to achieve 
a large-scale diffusion and commercialization of a bio-fuel, up to this date and it deserves attention as 
such. What makes the ethanol case particularly interesting, though, is that it, over its history of 25 
years, has passed through various stages of initiation, success, implosion, and resurrection. This opens 
up an opportunity to also consider the long-term evolutionary aspects of bio-energy policy more 
generally. 
 
Third, closely related to the ethanol industry are the more recent attempts to introduce technology for 
cogeneration of energy. This case is interesting because illustrates the potential, and necessity, to 
think creatively in combined efforts. However, as the case will show this is not entirely without 
complication, since it thereby cuts across various industry sectors. An important question becomes 
thereby to what extent the CDM mechanisms provides a further incentive to sustain the further 
development of this energy source. 
 
Fourth, another interesting initiative in the bio-fuels area is the recent attempt by the Brazilian 
government to emulate the previous success in ethanol and create a similar market for bio-diesel. In 
effect, this gives us a unique opportunity to study the creation of bio-fuel markets, by comparing the 
previous government program for ethanol (PROÁLCOOL) with the current initiative for bio-diesel 
(PNPB). What are the similarities? What are the differences? 
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Finally, we shall also discuss the use of charcoal in the Brazilian mining industry. Briefly, this case 
illustrate how new technology occasionally could turn old and ‘filthy’ energy sources to ‘clean’, 
viable alternatives again. Perhaps more important, though, it also illustrates the powerful industry 
dynamic that, under certain circumstances and for purely competitive reasons, could impel large 
corporations to actually take a lead towards more sustainable production and the effective reduction of 
GHG emissions.  
 

3.2 Data Sources 
Another critical issue concerns the collection of data. Apart from the usual considerations regarding 
validity and reliability, the present study has also faced particular challenges because of the broad 
range of information required to fulfill the research task. With regards to scholarly material, the study 
draws extensively on various social science disciplines (public policy analysis, evaluation theory, 
economics and business literature, innovation theory, and international literature), particularly on 
issues pertaining to methodology and theoretical framing. For stricter data collection, it has also seen 
additional academic contribution from various fields of natural science, particularly regarding energy, 
GHG emissions as well as environmental impact analyses. Another critical source of information of 
specific relevance to policy analyses is newspaper articles, which also constitute a considerable part 
of the data sources. Here, the guiding has been to work primarily with widely recognized and 
established newspapers. In addition, the author has also conducted a series of interviews that are listed 
in one of the appendices, along with the conferences that also were attended in the working process. 
 
Finally, it should be noted that Brazilian public entities and research institutions are unusually well 
equipped in terms of internet resources. This provision of information has not only facilitated work 
tremendously under certain periods, but could in itself also be noted as an important achievement in 
the Brazilian effort to mitigate climate change. 
 

3.3 Summary 
The study will for practical reasons be carried out as a comparative case study combining several 
objectives. This involves various considerations with regards to the selections of cases. First, while 
the study aims at sectoral comparison, it uses data from different industry sectors, ranging from 
mature and established industries, like the ethanol industry, to more recent attempts to create a market 
for bio-diesel. Second, through a temporal comparison the study seeks to capture the evolutionary 
aspect of Brazilian energy policies. Finally, in order to capture regional different and interaction the 
cases have been selected so as to allow for a geographical comparison. 
 
Consequently, the analysis will discuss: recent developments in the natural gas industry; the 
country’s long experience of using ethanol to fuel light vehicles; the more recent attempts to 
introduce technology for cogeneration of energy; the Brazilian government’s ambition to create a 
market for bio-diesel; and the use of charcoal in the Brazilian mining industry. 
 
This creates particular challenges with regards to the collection of data, mainly because of the broad 
range of information required. With regards to scholarly material, the study draws extensively on 
various social science disciplines, particularly on issues pertaining to methodology and theoretical 
framing. Another critical source of information is newspaper articles. 
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Part II 
 

The Larger Context in which Energy and Climate Change Policies 
Evolve 

 
 
 
 

The upcoming pages provide an introduction to the overall context in which decisions on future 
energy and climate policies are made in Brazil. In doing so, they give a more general overview of the 

geographic, climatic, political and socio-economic conditions in the region. Also, they provide a 
discussion about energy profiles, current GHG emission levels and trends, as well as the potential 
effects of climate change. In this effort, both aggregate as well as regional data will be used, along 
with empirical examples from different settings. The ambition is to exemplify the similarities and 

discrepancies that exist within the country. 
 
 

4 An Introduction to Brazil 
Policy decisions regarding energy and climate change are always taken in a larger context, where 
fundamental conditions and traits configure interests, opportunities and obstacles regarding certain 
policies. The subsequent pages provide an introduction to the geographic, climatic, political and 
socio-economic conditions in Brazil. Also, it identifies some of the principal political-economic 
challenges that potentially influence energy and climate change policies more specifically. 
 

4.1 Introductory Data  
The Federative Republic of Brazil is a country of continental dimensions and great complexity. With 
its total area of 8.514.215,3 km2 and a population of 187.192.868 people, Brazil is the fifth largest 
nation in the world and the largest country in South America.1 Administratively, it is divided into 26 
states, 5,560 municipalities (according to 2001 data) and the Federal District, where the country’s 
capital, Brasilia, is located, along with the seat of government and the executive, legislative and 
judiciary branches. The country has a Presidential system and is governed under the Federal 
Constitution from 1988 that gives the subunits a relatively high degree of independence.  
 
More commonly, Brazil is also divided into five different region; the North (Rondônia, Acre, 
Amazonas, Roraima, Pará, Amapá, Tocantins), the Northeast (Maranhão, Piauí, Ceará, Rio Grande do 
Norte, Paraíba, Pernambuco, Alagoas, Sergipe, Bahia), the Southeast (Minas Gerais, Espírito Santo, 
Rio de Janeiro, São Paulo), the Central-west (Mato Grosso do Sul, Mato Grosso, Goiás, Distrito 
Federal), and the South (Paraná, Santa Catarina, Rio Grande do Sul) that each display distinct 
structural and socio-economic traits.  
 
The North is a very sparsely populated area, dominated by dense tropical rainforest, and one of the 
poorest and most backward regions in Brazil. Yet, at the same time it posits enormous economic 
riches in its vast natural resources. Of particular relevance to the present study are the extensive 
waterways. Just the Amazon River itself holds one-fifth of the world’s fresh water, and the region 
constitutes as such a hitherto relatively unexplored source of hydroelectricity. In addition, the North 

                                                        
1 Instituto Brasileiro de Geografia e Estatística, "Brasil em Síntese,"  (IBGE, 2006). 
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holds many other, largely 
unexplored, natural 
resources in the form of 
different strategic minerals, 
hydrocarbons, and timber. 
Similarly, its hot and 
humid tropical climate 
makes it also one of the 
richest regions in the world 
in terms of biodiversity. 
These latter uncharted 
ecological assets are 
expected to be of major 
economic value in the 
future.  
 
The Northeast is probably 
the most problematic 
region in Brazil from a 

socio-economic 
perspective. It is dominated 
by desert-like vegetation, 
with tropical forests along 
the coast and in the west, 
and savanna-like vegetation 
in the southwest. Hence, 
harsh climatic and physical 
conditions, along with the 
lack of strategic natural 
resources, make economic 
development extremely 

difficult in this area. As a result, it maintains a backward rural economy, predominated by cattle 
ranching and agriculture, principally sugarcane and fruits, in which more than 50% of families earn 
less than US$ 150 per month.1 The situation in many places is one of outright poverty, and compared 
to the rest of the country, the region scores comparatively worse on all social indicators.2 More 
recently, though, the tourist industry has emerged as an important economic activity, with thousands 
of people visiting the region attracted by its powder-white sandy beaches. Other important industries 
are textiles, leather, and small machinery manufacturing.  
 
The Central-west is situated in the intersection of three extensive river basins – the Amazon River 
Basin in the northwest, the Tocantins-Araguaia Basin in the north and northeast, and the Platina Basin 
in the south – and the Brazilian Highlands (Planalto Brasileiro) in the east. The dominance of large 
savannahs makes the region particularly suited for agriculture and cattle ranching, which are the two 
principal economic activities in an otherwise sparsely populated region. Of particular relevance to the 
present study is the current expansion of soy cultivation that is rapidly gaining terrain, principally in 
the state of Mato Grosso. As we shall see, soya is in many ways a double-edged sword, insofar that it 
is potentially an important source of energy while, at the same time, an extended cultivation threatens 

                                                        
1 Howard Geller et al., "Policies for advancing energy efficiency and renewable energy use in Brazil," Energy Policy 32 (2004). 
pp. 1437f 
2 OECD, OECD Economic Surveys - Brazil (Paris: OECD, 2005). Chapter 4, pp. 121-144. 

 
Map 1. States and regions in Brazil. 
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to expand into areas of virgin Amazonian rainforest. This makes the strategically critical in numerous 
ways. 
 
Yet, the most influential region in every respect is the Southeast that, along with the Central-west, 
constitutes the agricultural heartland of Brazil and, additionally, the country’s industrial center. 
Geographically, the region is dominated by the Brazilian Highlands that runs about 1300 km through 
the states of Minas Gerais, Goiás, Bahia and São Paulo. The Southeast is a highly populated area, 

with the vast majority of Brazil’s population 
living in the highlands or the narrow coastal 
region immediately adjacent to it. Through 
the highlands and its various mountain 
ranges, the region holds a variety of different 
biomes, distinct climatic conditions, many 
types of soil, and thousands of animal and 
plant species that makes it ideal for 
agriculture. As a result, the Southeast has 
also become the principal production site for 
crops like coffee, oranges, and, more 
importantly, sugarcane. Currently, more than 
90% of all ethanol produced in Brazil comes 
from the Southeast. Moreover, the region 
holds extensive cattle ranching and it is also 
a major producer of milk products. In 
addition, the region has other natural 

resources in the form of mineral deposits, principally in Minas Gerais, and hydrocarbons, with oil and 
gas exploration growing rapidly along the coast in the states of Espírito Santo, Rio de Janeiro and São 
Paulo. These overall conditions have over time generated intensive industrial activity, also in the field 
of manufacturing, and the Southeast is in every respect the center of Brazilian economic life. A large 
part of this activity is concentrated to the Greater São Paulo area that is often referred to as the 
‘locomotive’ of the Brazilian economy. There is something to that reputation. In fact, the São Paulo 
state alone makes up for more than one-third of the country’s GDP, nearly 40% of federal tax 
revenues and about the same share of industrial output.1 
 
The South, finally, is similarly dominated by 
advanced industrial production, a highly 
modernized agricultural production, and 
extensive cattle ranching. The region is by far 
the most developed in Brazil, with living 
standards in most places at the same level of 
any OECD country. Despite being the 
smallest of the five regions, it is 
characterized by its climatic variety. While 
the northern parts of Paraná has a constant 
tropical climate, the highlands will 
occasionally see even snowfall in wintertime. 
The highest temperatures, though, are found 
in the southernmost parts, extending into the 
Pampas, which also constitutes the center of 
agricultural and cattle production. With 

                                                        
1 São Paulo - Facts and figures. The Economist, 2006 [cited 26 September 2006]. Available from 
http://www.economist.com/cities/printStory.cfm?obj_id=3884868&city_id=SAO. 

GDP US$ billion (2005) 795.7 

Real GDP growth (%) (2005) 2.3 

GDP per capita (US$ PPP) 8,400 

Human Development Index (HDI) 0.79 

Population below poverty line (%) 22.0 

Unemployment rate (%) 9.9 

Population growth (%) 1.04 

Infant mortality (deaths per 1000) 28.60 

Life expectancy at birth, total (years) 76.12 

Literacy rate, total (%) 86.40 

Box 2. Basic socio-economic data for the Southern Cone. All 
numbers are for 2005. Data include estimates.  
(Source: UNDP 2005 and EIU, 2006) 

Total area (km2) 8,511,965 

Population 188,078,227 

Population density (pop/km2) 22.24 

Urban population (% of total) (2004) 83.63 

Elevation extremes - highest point 3014 

Elevation extremes - lowest point 0 

Land use - arable land (% of total area) 6.93 

Land use - other (% of total area) 92.18 

Land use - permanent crops (% of total area) 0.89 

Box 1. Basic geographical data for Brazil. Unless otherwise 
indicated, all numbers are for 2005.  
(Sources: Countries of the World, 2006 and World Bank, 2004)  
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regards to energy, the region holds vast hydroelectrical potential and it is also home of Itaipu, the 
world’s largest hydroelectrical dam. 
 
As indicated from this brief overview, Brazil is a land of sharp contrasts and, in fact, one of the most 
unequal countries in the world on all socio-economic accounts.1 Hence, in order to fully understand 
the conditions for policymaking we have to go beyond aggregate country data and, instead, analyze 
regional difference. The exercise is instructive. While the poverty rate for Brazil as a whole (in 2002) 
was 31,3%, it reached 55,8% in the northeast and only 19,2% and 19,6% in the southeast and south 
respectively.2 This pattern becomes even more apparent if we do state-wise comparisons. Just to 
illustrate the point, if we compare the northeastern state of Alagoas with the southern state of Santa 
Catarina on two simple health indicators, it turns out that Alagoas has a life expectancy of 63,8 years 
and an infant mortality of 60 children per 1000 births. The corresponding numbers for Santa Catarina 
is 71,7 and 15.3 This pattern is repeated on every other socio-economic variable, such as distributions 
of educational attainment, agricultural land, health status, and political influence.4 
 
These stark regional differences have 
several repercussions. Most notably, it has 
led to a rapidly increasing urbanization and 
outright migration in Brazil. In 1970, only 
55.9% of the total population lived in urban 
areas. By 2000 this figure had grown to 
81,2%. However, the fact that the 
urbanization rate reaches 90.5% in the 
Southeast only proves that urbanization and 
migration in this case largely go hand in 
hand.5 In addition to being concentrated in 
cities, most of the population resides on the 
coast, which leaves the interior and most 
parts of the Amazon largely unpopulated.  
 
This escape to the large cities causes in 
turn severe strains on urban infrastructures, 
with serious repercussions on socio-
economic conditions, the provision of 
energy and other communal services, health and education, environmental quality, and crime rates. 
Rio de Janeiro and São Paulo, just to mention the most obvious cases, are notorious for their violence 
and poor urban environment. This overall problem complex is part of any consideration regarding 
future energy and climate policies, since politics is always a matter of priorities. 
 

4.2 Economic Background 
Economically, Brazil has for quite some time been regarded as a future dominant actor on the global 
scene. It is already the ninth largest economy in the world with total GDP year 2005 of US$ 795,7 
billion but expectation are that it will grow considerably in the next decade. This makes the Brazilian 
economy larger than the other South American economies together. Also structurally, the Brazilian 
                                                        
1 United Nations Development Programme, Human development report (New York: UNDP, 2005). 
2 OECD, OECD Economic Surveys - Brazil. p. 131.  
3 Ibid. p. 129. 
4 World Bank, "Brazil: Inequality and Economic Development,"  (Washington DC: World Bank, 2003). 
5 For the numbers, see Brazil. Ministry of Science and Technology. General Coordination on Climate Change, Brazil's Initial 
National Communication to the United Nations Framework Convention on Climate Change. (Brasília: Ministério de Ciência e 
Tecnologia, 2004). p. 37. 

GDP US$ billion 795.7 

Real GDP growth (%) 2.3 

Exports of goods (US$ billion) 118.3 

Imports of goods (US$ billion) 73.6 

Consumer price inflation (av; %) 6.9 

Total external debt (DOD US$ billion) 188.0 

Public debt (DOD US$ billion) (2004) 97.9 

Debt service ratio, paid (%) 46.2 

Services, value added (% of GDP) 51.6 

Agriculture, value added (% of GDP) 8.4 

Industry, value added (% of GDP) 40.0 

Box 3. Basic economic indicators for Brazil. Unless otherwise 
indicated, all numbers are for 2005. Data include estimates. 
(Source: EIU, 2006 and World Bank, 2004).  
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economy is more complex and dynamic than those of its Southern Cone neighbors, with a higher 
emphasis on manufacturing. In 2005, around 51,6% of economic activities took place in the service 
sector, with the remaining 10% from industry (including construction, electricity and water) and 8,4% 
from agriculture.1 Behind these numbers, however, is also universe of additional complexity, which is 
best explained if we take a brief look at the economic development of the last decades. 
 
Historically, the Brazilian economy grew from the production of primary products (like sugar, gold, 
coffee, and rubber) and as recent as 1947 the agricultural sector represented 28% of the country’s 
GDP.2 This pattern, however, changed drastically after the Second World War as the government, in 
an effort to modernize the economy, applied Import Substitution Industrialization (ISI) policies 
intended to stimulate the internal market. These efforts had also the anticipated effect and in the 
subsequent decade the Brazilian economy had an average annual growth rate of over 7%. These 
ambitions to modernize got, thereafter, a further ideological framing during the military regime 
(1964-1985), when large-scale modernization and rapid industrialization were seen as fundamental 
components in the wider National Security Doctrine (NSD).3 Hence policies were largely sustained 
and, apart from occasional downturns, the Brazilian economy continued to grow rapidly in the 1960s 
and 1970s, with the highest annual growth rates surpassing 11%.4 This expansion was largely 
facilitated by the country’s huge 
domestic market. In these years, 
the industrial sector diversified 
and developed, mainly in the states 
of São Paulo, Rio de Janeiro and 
Minas Gerais.  
 
In the beginning of the 1980s, 
however, things got increasingly 
complicated. The two global 
energy crises of 1973 and 1979 hit 
hard on the Brazilian economy, 
and the military government 
responded by taking up large 
external loans in order to maintain 
economic growth. This policy 
backfired, however, and the 
country soon found itself caught in 
soaring interest rates and 
skyrocketing inflation. In this 
environment, the economy 
essentially paralyzed. There was need for a radical change. 
 
Following the gradual dismantling of the military regime, and influenced by the wave of neoliberal 
economic policies gaining terrain in South America at the time, the newly elected government under 
President Fernando Collor de Mello started in the beginning of the 1990s a large privatization scheme 
with the ambition to open up the country to foreign investments. Following further trade 

                                                        
1 These numbers differ slightly from previous data indicated earlier in the report for two reasons. First, they are more recent. 
Second, they are from a different source. See The Economist Intelligence Unit, "Country Report: Brazil,"  (London: The 
Economist Intelligence Unit, 2006). 
2 Wikipedia contributors. Economic history of Brazil. Wikipedia, The Free Encyclopedia, 24 September 2006 [cited 28 
September 2006]. Available from http://en.wikipedia.org/w/index.php?title=Economic_history_of_Brazil&oldid=77578232. 
3 Mikael Román, "The Implementation of International Regimes: the Case of the Amazon Cooperation Treaty" (Doctoral Thesis, 
Department of Government, Uppsala University, 1998). 
4 Wikipedia contributors. Economic history of Brazil. 

Import Substitution Industrialization (ISI) 

A trade and economic policy based on the premise that a developing 
country, in order to stimulate domestic industry growth, should 
substitute imported products, mostly finished goods, with locally 
produced substitutes. As such, ISI holds three major components: an 
active industrial policy intended to subsidize and coordinate the 
production of strategic substitutes; protective barriers to trade; a 
monetary policy to keep the domestic currency overvalued.  

 
Import substitution policies were adopted by most nations in Latin 
America from the 1930s through the 1950s, with Argentinean 
economist Raúl Prebisch as one of the main proponents, and it had 
some initial success in Argentina, Brazil, Mexico, and, to a lesser 
extent, Chile and Uruguay. Ultimately, however, the ISI strategy 
failed and is often regarded as one of many factors leading up to the 
so-called Lost Decade for Latin America. The principal factors 
preventing its success were: a lack of comparative advantage in 
many industries leading to gross inefficiencies; weak domestic 
markets; and government subsidies that curtailed innovation and 
improved efficiency.  
 
(Built on Wikipedia, 2006) 
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liberalization, non-tariff barriers were removed and import tariffs slashed, something that not only 
reduced the cost of inputs and machinery, but also promoted production and investment in the 
consumer goods sector. There were both winners and losers from these changes. On the one hand, the 
new policies reinforced Brazil’s comparative advantage in agriculture and livestock – a sector that had 
been largely neglected during the military years. Similarly, the new trade policies also stimulated the 
expansion of the domestic durable goods sector and services, particularly in areas such as 
telecommunications, commerce, transport and public utilities. At the same time, some traditional 
labor-intensive industries, such as textiles and shoes, could not meet the new external competition and 
lost thereafter market share to producers in Asia. More generally, however, the increasing competition 
led to a sharp rise in labor productivity. As a result, the level of import penetration doubled between 
1990 and 2000 and has since then stabilized at around 13%. Yet, even this level is still relatively low 
and indicates that Brazil continues to be a comparatively closed economy.1 
 
The new economic policies, however, also had other consequences and soon Brazil found itself 
caught in skyrocketing inflation. This led in 1994 to the introduction of a new currency, the Real, 
which gave the necessary stability. Even more problematic, new economic policies were not able to 
solve some of the major structural problems in the Brazilian economy. Quite the contrary, income 
distribution became even more skewed and social conditions deteriorated as neo-liberal structural 
reforms were introduced.2 Also, they failed to solve some of the problems that made Brazil 

particularly vulnerable to 
external shocks. One was the 
large external and internal 
public debt, accumulated in the 
1979s and 1980s, which 
imposed major burdens on the 
state budget only to pay for 
ongoing interest. Another 
impeding factor was the low 
productivity and 
competitiveness of internal 
industry.3 Finally, Brazil would 
also face various energy 
shortages that seriously 
restrained economic growth.  
 
These and other factors led at 
the end of the 1990s to a series 
of economic crises that are 
instructive for some of the 
current challenges facing the 
Brazilian economy. It all 
started in 1997 when the Asian 
market collapsed and brought 
the global economy into a 
stalemate. As the Asian crisis 
subsequently hit Russia in 

                                                        
1 The Economist Intelligence Unit. Country Briefings Brazil - Economic Structure. The Economist Intelligence Unit,, 6 April 2006 
[cited 28 September 2006]. Available from 
http://www.economist.com/countries/Brazil/profile.cfm?folder=Profile%2DEconomic%20Structure. 
2 Samuel A. Morley, The Income Distribution Problem in Latin America and the Caribbean (Santiago de Chile: ECLAC, 2001). 
3 Nanno Mulder and Joaquim Oliveira Martins, eds., Trade Competitiveness in Argentina, Brazil and Chile: Not as Easy as A-B-
C (Paris: OECD, 2004). 

Neoliberal Economic Policies 

Neoliberalism refers to a political-economic philosophy that reduces or 
rejects government intervention in the domestic economy. Hence, it 
favors privatization over direct government intervention and production, 
fewer restrictions on business operations, and property rights. Success is 
measured in overall economic gain. To improve efficiency and minimize 
unemployment, neoliberalism strives to reject or mitigate labor policies 
such as minimum wage, and collective bargaining rights. It opposes 
socialism, protectionism, environmentalism, fair trade, and critics say it 
impedes democratic rule.  
 
In foreign policy, neoliberalism favors the opening of foreign markets by 
political means, using diplomacy, economic pressure and, for some 
neoliberals, military might. Opening of markets refers to free trade and 
an international division of labor. Neoliberalism generally favors 
multilateral political pressure through international organizations or 
treaty devices such as the WTO, World Bank and ADB.  
 
Neoliberal economic policies first gained international recognition in the 
1970s, when a group of young Chicago school economists, inspired by 
Milton Friedman, advised Chilean dictator Augusto Pinochet to 
restructure the Chilean economy. Similar policies were thereafter applied 
in various other developing countries, particularly in Latin America, and 
they also became the dominating policy paradigm in several OECD 
countries, most notably the United States and Great Britain under Ronald 
Reagan and Margaret Thatcher.  
 
(Built on Wikipedia, 2006) 
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August 1998, investors started to withdraw their money from developing markets and Brazil was no 
exception. This forced the Brazilian government to raise interest rates to over 50% and, finally, in 
January 1999 started a process in which the Brazilian Real was depreciated more than 40% in less 
than a month. As a result, prices for goods and services skyrocketed throughout the country and there 
were even talks about a moratorium on all external debts. At that point there was a general fear that a 
collapse of the Brazilian economy could spread and drag all of South America into recession. In the 
end, the crisis was averted through a set of negotiations in which the Brazilian government, in return 
for a US$42 billion assistance package from the International Monetary Fund and the United States, 
committed to undertake a series of economic reforms.1 
 
This pattern has since then been repeated and emphasizes the regional aspects and implications of 
economic policy. Brazil had yet another economic crisis in 2002, which was preceded by serious 
energy shortages in 2001, and the same year the Argentinean economy also finally collapsed. The 
latter had then struggled for nearly three years and to most observers it was just the natural 
development from an impossible situation. The Argentinean currency, the Peso, had at the time been 
on an artificial 1-1 conversion with the US dollar for more than a decade, and when it finally cracked 
the Argentinean government cancelled all debt payments overnight.2 The result was soaring interest 
rates, rampant inflation, and a largely paralyzed industry. From 1999 and onwards Argentina saw 
negative annual growth rates, until it finally reached the bottom with -11% in 2002.3 This had, as we 
shall see, major implications also for energy policies in the region. 
 
At the time of writing, the Brazilian economy seems to be in a period of economic consolidation and 
partial recovery. Earlier neo-liberal policies are successively being abandoned, or at least given less 
emphasis, even though President Lula da Silva surprised most observers during his first term in office 
(2003-2007) by essentially maintaining the economic policies of his predecessor, Fernando Henrique 
Cardoso, based on strict monetary and fiscal policies and prioritized debt repayments. More recently, 
growth rates have been lower than expected, but with domestic demand projected to respond 
positively to expansive monetary and fiscal policy, the estimated growth of rates for 2006 and 2007 
are 3,5% and 3,7% respectively.4 Inflation is also under control5 and investments are returning.6 
 

4.3 Current Economic Situation 
As we can see, the Brazilian economy has been through a major restructuring in the last decades, and 
the process is still ongoing. Let us take a look at the current economic situation and see what the 
implications are for each industry sector.  
 
One feature of the Brazilian export performance in the last couple of years is, as already noted, the 
renewed emphasis on low value-added primary products. The principal beneficiary of this trend is the 
Brazilian agricultural sector that is currently undergoing a rapid expansion. In 2004, agriculture 
                                                        
1 André Averbug and Fabio Giambiagi, "The Brazilian Crisis of 1998-1999: Origins and Consequences," in Textos para 
Discussão (Rio de Janeiro: BNDES, 2000). 
2 For further reading on the Argentinean crisis, see Mario Damill, Roberto Frenkel, and Martín Rapetti, "The Argentinean Debt: 
History, Default and Restructuring," Desarollo Económico 1, No. Special edition (2006). 
3 The annual growth rates for the years in question are: 1999 (-3%), 2000 (-1%), 2001 (-4%), and 2002 (-11%). See World 
Bank. SIMA Quick Query Database. [Online database] 2004 [cited 17 August 2006]. Available from http://sima-
ext.worldbank.org/query/. 
4 ECLAC, "Latin America and the Caribbean. Projection 2006-2007," in Estudios estadísticos y prospectivos (Santiago de Chile: 
Statistics and Economic Projections Division (ECLAC), 2006). p. 21 
5 The region as a whole has seen a rising inflation rate since 2004, and inflation is this year projected to around 10%. This is 
largely due to the development in Argentina that is this year for this year expecting 11,0% inflation, which is the highest in the 
region. The projected levels for the remaining countries are: Brazil 4,3 %, Chile 3,5%, Paraguay 8,5%, and Uruguay 6,8%. Note 
that Brazil is not included in the aggregate data set. Moreover, there are no individual data for Bolivia. See Ibid. pp. 26f. and 
"Regional Indicators," Latin America Monitor, August 2006. 
6 ECLAC, "Latin America and the Caribbean. Projection 2006-2007." pp. 23ff. 
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accounted for 8,8% of Brazil’s GDP and nearly 40% of the country's exports.1 More important, 
though, it constituted the entire Brazilian US$ 34 billion trade surplus. Accordingly, an increasing 
number of observers are currently emphasizing Brazil as the new agricultural superpower of the 
world.2 
 
There are many factors favoring a continue growth. First, while being endowed with vast natural 
resources, Brazil has a competitive advantage in many distinct areas of production. The country is 
already today the world's largest exporter of beef, coffee, orange juice and sugar, and it is closing fast 
on the leaders in soya, poultry and pork.3 Based on value, production constitutes to around 60% of 
field crop and 40% livestock.4 Second, unlike many of its competitors Brazil will not run out of land. 
Currently, agriculture occupies 60 million hectares, but this area could be expanded to another 90 
million hectares without touching the Amazon rainforest.5 Finally, Brazil is on the forefront in 
agricultural research, and much of the recent progress can be ascribed the efficiency gains that came 
out from this research, like in the case of soya.6 At the same time, however, it should be emphasized 
that the Brazilian farming success has been achieved largely without genetically modified crops. The 
question of their use remains, though, a critical issue both at the policy level as well as in practice.7 
 
Particularly the latter issue of technological advancement has important implications, not the least 
from the perspective of the present study. The agricultural sector employs currently about one-quarter 
of the labor force in more than 6 million agricultural enterprises.8 Hence, its social importance cannot 
be underestimated. At the same time, agriculture has literary two faces. The first is the modern, highly 
competitive region in the southern one-half to two-thirds of the country, which has the better soils, 
advanced technology and high input use, more developed infrastructure, along with trained and 
experienced farmers. This region produces also most of Brazil's grains and oilseeds and export crops. 
The other face is the impoverished area of the northeast region and the Amazon, where the lack of 
well-distributed rainfall, good soils, adequate infrastructure, and sufficient development capital makes 
agriculture highly inefficient. Here most of the production is subsistence farming, even though these 
regions are increasingly important as exporters of forest products, cocoa, and tropical fruits.  
 
Hence, one, if not the, major challenge confronting any Brazilian government in the future will be to 
gradually eradicate these regional differences. This is also where renewable energy and technology 
advancement becomes particularly interesting. At least potentially, there are major opportunities to 
connect the development of alternative fuels to the issue of poverty alleviation. Essentially, the idea is 
to open up some of the agricultural areas in, for example, the northeast for the production of different 
bio-fuels, like ethanol and bio-diesel. This would, presumably, not only create jobs but also require an 
important transfer of technology to modernize the industry as well as the economy at large. Similar 
efforts could also gain additional strength if linked to the use of carbon credits. At the same time, this 
is not an uncontroversial issue, since, among other things, the production of bio-fuels effectively 
would exclude large agricultural areas from food production. Some steps in this direction have, 
though, already been taken through the National Biodiesel Production & Use Program (PNPB), 
intended to encourage the production of biodiesel in the northeast, wherefore we will return to the 
issue later in the report.  

                                                        
1 The harnessing of nature's bounty - Brazilian agriculture. The Economist, 5 November 2005 [cited 5 February 2006]. Available 
from LexisNexis. 
2 Mac Margolis, "Brazil's Growing Power," Newsweek, 23 February 2004. 
3 The harnessing of nature's bounty - Brazilian agriculture. 
4 Wikipedia contributors. Economy of Brazil. Wikipedia, The Free Encyclopedia, 28 September 2006 [cited 28 September 
2006]. Available from http://en.wikipedia.org/w/index.php?title=Economy_of_Brazil&oldid=77084621. 
5 The harnessing of nature's bounty - Brazilian agriculture. 
6 Ibid. 
7 Margolis, "Brazil's Growing Power." 
8 Wikipedia contributors. Economy of Brazil. 
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The other large segment of the Brazilian economy is the industry sector that has grown considerably 
over the decades. Largely due to the government policies described earlier, Brazil has over the years 
developed the most advanced industrial sector in South America. Accounting for one-third of GDP, 
Brazilian industries range from primary-goods processing industries, such as steel and 
petrochemicals, to manufactured goods, like automobiles, computers, aircraft, and consumer durables. 
Partly as a result of its size and rich natural resource base, the country posits both the raw material and 
technological know-how to maintain a strong and diversified industry. Proven mineral resources, for 
example, are extensive, with large iron and manganese reserves as important sources of industrial raw 
materials and export earnings. Other important minerals are; nickel, tin, bauxite, copper, lead, cement, 
zinc, and gold. Similarly, the market for wood products is currently expanding, with large foreign 
investments in diverse areas such as pulp, paper, veneer and plywood.1 The greater part of the 
country’s industrial activities, particularly in the area of manufacturing, is situated in the states of São 
Paulo, Rio de Janeiro and Minas Gerais. 
 
Another rapidly expanding area of direct relevance for this study is the energy sector. Brazil is already 
today one of the world’s leading producers of hydroelectric power, with a current capacity of about 
73,000 megawatts.2 As we shall see, hydroelectric power provides also nearly 80% of the country’s 
electricity. More important, though, is the current expansion in the area of oil and gas. It has for some 
years been the stated objective of the Brazilian government to become self-sufficient in oil and gas by 
2006. This goal has now been achieved, mainly through large exploration projects outside the coast of 
Campos (RJ) and Santos (SP).3 This has not only generated a rapid growth of the oil sector, with the 
state-controlled oil company Petrobras being the main contributor to investment in Brazil,4 but also 
created a boom in related industries. One example is the current investment of US$ 1,1 billion in the 
so-called Pólo Gás-químico, intended to expand the petro-chemicals industry Duque de Caxias 
outside Rio de Janeiro.5 
 
Finally, the service sector constitutes the largest segment of the Brazilian economy, making up for 
around 55% of the country’s GDP. The service sector is in itself a highly diverse category, including 
everything from unskilled and low value-added personal services to high-earning professional and 
financial services. What should be noted, though, is that the latter activities are far from negligible. In 
fact, in the beginning of the 1990s, the banking sector accounted for as much as 16% of GDP.6 Since 
then there has been some major restructuring in the financial service industry, but now that these 
changes are increasingly coming into place, the sector is expected to expand again.7 
 
To sum up, it would seem as if the Brazilian economy has many traits that favor a continued 
expansion. Still, there are factors that might slow down the process. One particularly worrisome 
feature is the size of the informal economy that currently accounts for about 40% of Brazil’s Gross 
National Income (GNI). Recent studies show that the Brazilian economy could grow by an additional 
1,5% a year if informality was curbed to that of OECD countries and Asian emerging markets.8 
Another impeding factor to economic growth is the relatively low degree of government investments, 
                                                        
1 Sabrina Lorenzi, "Empresas de celulose trocam países ricos pelo Brasil," Jornal do Brasil, 21 September 2006. 
2 Agência Nacional de Energia Elétrica. Fontes de Energia Exploradas no Brasil. [Information website] ANEEL, 21 November 
2006 [cited 21 November 2006]. Available from http://www.aneel.gov.br/aplicacoes/capacidadebrasil/FontesEnergia.asp? 
3 Ricardo Rego Monteiro, "Auto-suficiênica, um ano depois," Jornal do Brasil, 21 April 2006. 
4 The Economist Intelligence Unit, "Country Report: Brazil." p. 34. 
5 Ricardo Rego Monteiro, "Pólo Gás-químico tem recorde de produção," Jornal do Brasil, 28 September 2006. 
6 Wikipedia contributors. Economy of Brazil. 
7 Markus Jaeger. Brazil: O país do futuro?: Economic scenarios for the next 15 years. Deutche Bank Research, 30 May 2006 
[cited 26 September 2006]. Available from http://www.dbresearch.com. 
8 Joe Capp, Heinz-Peter Elstrodt, and William B. Jones Jr. "Reining in Brazil's informal economy". The McKinsey Quarterly.  
No. Web exclusive (2005). [cited 28 September, 2006]. Available from 
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particularly in infrastructure, that has led to high costs and inefficiencies in services such as transport, 
energy provision and communications.1 In effect, all sectors suffer from this. It has, for example, been 
estimated that up to 12% of all grain produced in Brazil is spoilt before it reaches port or consumers.2 
Thirdly, excessive interest rates also prevent corporations from making further investments, 
particularly in high-risk projects. This has potential long-term consequences, insofar that it slows 
down the innovation rate. Similarly, export industries suffer from the heavy corporate tax burden and, 
more generally, there is little financing and technical assistance to support export activities. Finally, 
other factors that contribute to the high business costs and constrain investment are restrictive labor 
laws, a costly and slow judicial system, and weaknesses in the regulatory system. It is thus significant 
that Brazil is losing its ranking in global competitiveness.3 
 

4.4 Current Political Situation 
At the time of writing, Brazil has just concluded the Presidential elections and granted Mr. Luiz 
Inácio Lula da Silva yet another four-year term in office, despite having been faced with some serious 
corruption charges during his first term, and also being counted out as politically dead only a year 
before the elections. The development is important since it tells us that, at least, the democratic 
electoral process in now firmly established in Brazil. 
 
Yet, as democracy is increasingly accepted as the system of government, other structural problems in 
Brazil rise to the surface. In this sense, the Presidential elections highlighted the rampant corruption 
plaguing both the public and private sectors. The situation has been under constant debate and 
scrutiny in the last year and a half, under which a series of corruption scandals have led to the 
resignation of several high-ranking politicians, including the Minister of Finance, Antonio Palocci, 
and Chief of Staff, José Dirceu. The so called mensalão scandal (literary ‘big monthly payment’), 
which emerged in June 2005, disclosed an extensive scheme for the buying votes and money 
laundering directly linked to the ruling Workers Party (Partido dos Trabalhadores, PT), with strong 
connections to parts of the private sector. From thereon the scandals have succeeded one another, only 
to display the sad state of the Brazilian political system and its administration at large. The 
phenomenon is truly endemic and even if PT has been taking most of the shots, there is no doubt that 
also other parties are involved to a varying degree. Recent numbers indicate that money laundering, 
graft and other forms of corruption have drained US$ 5 billion from public coffers since 2003.4 
Needless to say, this poses a serious challenge to the political system that ultimately affect foreign 
investors willingness to enter the Brazilian market.5  
 
The question now is what Mr. Lula da Silva intends to do over the next four years. Judging from the 
statements following the elections, there will be less emphasis on fiscal policies and more investment 
in social programs. Most economists argue against a similar strategy, claiming that Brazil will not 
grow unless the government enacts politically difficult spending cuts.6 At the same time, however, 
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there is a desperate need for social improvements and the idea would be to build on the more limited 
policies that were implemented under the first term with considerable success.1 
 

4.5 Challenges for the Future 
This background of the Brazilian political-economic situation raises several question marks with 
regards to the country’s future development. In the general debate, Brazil is often regarded as one of 
the four large emerging economies that because of their potential for fast and sustained growth are 
likely to change the global economic landscape. According to some predictions, the economies of 
Brazil, Russia, India and China (occasionally called BRICs) will by 2041 jointly be worth more than 
those of the United States, Japan, Germany, the United Kingdom, France and Italy put together.2 
 
At first glance, Brazil seems to be meeting this challenge. As already pointed out, Brazil was in 2005 
the ninth largest economy in the world with a total GDP (2005) of US$ 795,7 billion.3 Moreover, 
there is a global demand for Brazilian exports, mainly from China, India and other fast-growing 
markets. As a result, Brazil has had trade surpluses of more than US$ 40 billion a year and, as a 
consequence, appreciated its currency by 65% against the US dollar since the end of 2002. At the 
same time, inflation is at its lowest level in decades. While the spending power of the poor has 
increased, the prices of food and other items have fallen.4 To most observers, this indicates that Brazil 
has overcome the previous economic crises and that economic recovery is now “firmly established”.5 
 
At the same time, the picture is far from that simple. In comparison to the other BRIC countries and, 
indeed, other emerging markets, Brazil is not performing as well as one could expect. In fact, while 
the Chinese economy grew by 11,3% year on year in the second quarter of this year (2006), the 
Brazilian economy grew by only 1,2%.6 Even worse, recently the Brazilian National Confederation of 
Industry announced that it had revised downward its prediction for economic growth to a poor 2,9% 
this year. This is well under the government’s initial target of 4 to 4,5%.7 Also Brazil’s Central Bank 
has revised its original figures to a more cautious growth rate of 3,5%.8 This failure to achieve real 
growth is becoming increasingly worrisome, since it ultimately will bring the boom times for both 
rich and poor to an end. 
 
So, what are the problems? A recent OECD study identified three challenges that need to be 
addressed keep the momentum of the ongoing reforms. These challenges are interrelated and capture 
many of the issues outlined in the previous sections. 
 
A first task concerns the importance of further improvement in the quality of fiscal consolidation. As 
a point of departure, the report commends the Brazilian government for the measures undertaken so 
far to achieve macroeconomic stabilization. However, it continues to emphasize that the high public 
debt remains an important source of vulnerability. Public debt management, therefore, needs to stay 
prudent. Similarly, monetary policy will have to continue to respond swiftly to inflationary pressures. 
Together, these measures will, supposedly, increase the government’s ability to invest. Many of these 
recommendations are currently underway. 
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The second major challenge identified by the report is to strengthen the financial market and enhance 
the investment climate. This implies not only more direct measures to improve the Brazilian 
economy’s growth performance but it sets also the conditions for future GHG mitigation. Investment 
in the innovation and application of new technologies will, no doubt, be one of the decisive factors for 
the effective reduction of GHG emissions.  
 
The ambition to improve the investment climate involves several distinct undertakings. First, financial 
markets need to be restructured in order to facilitate access to more abundant and cheaper credit for 
private investors. This requires, among other things procedures to reduce transaction costs and 
increase both transparency and the flow of information. Also, new bankruptcy legislation will be 
needed that eases the constraints on loan recovery while it simultaneously protects the value of 
collateral and jobs as the enterprise is restructured. The latter endeavor is particularly important 
in novel areas, like new break-through technologies. A second issue of direct relevance to energy 
and climate issues is to reduce regulatory uncertainty, particularly in network industries like 
electricity, oil and gas, water and sanitation. Here, the pressing issue is to clearly define the role of 
government. We will return to the issue of privatization and regulation in our later case studies. 
Finally, the report suggests that the investment climate could be enhanced by effectively encouraging 
public-private partnerships (PPP). This is mainly achieved through; a further standardization of 
accounting and reporting requirements, procedures for the risk assessment of individual projects, as 
well as the dissemination of information to markets and society at large. 
 
A third task that the OECD report identifies as critical to enhance economic growth in Brazil is to 
improve the cost effectiveness of social programs. Currently, government spending on social 
programs (including education, health care, housing and urbanization, social security and assistance, 
and unemployment insurance) accounts for about one-quarter of GDP, which is well above average 
spending in countries with a comparable income levels. The most critical item in the social programs 
budget is the pension system that alone accounts for nearly 10% of GDP. Even more critically, 
though, recent studies indicate that the share of population above 65 years of age is projected to 
double to about 9% by 2020. This is a drastic demographic change in comparison with OECD 
countries, and it turns the pension system into a virtual time bomb for the economy. The retirement 
issue is to a large extent a structural problem, while two-thirds of the overall social security deficit is a 
result of the social security regime for civil servants. Some improvements have been made, but 
negotiations have been cumbersome, as many see their personal benefits being phased out. 
 
At the same time, a lot has been done in the social area in the last decade, with considerable 
improvements in key social indicators, such as education. Apart from the obvious humanitarian 
aspect, there are also strong economic arguments to reduce inequality. Most importantly, cross-
country evidence suggests that the impact of economic growth on poverty alleviation is stronger in 
countries with a more equitable distribution of income. In other words, there is a definite connection 
between economic growth, equality and poverty alleviation. To conclude, the problem for Brazil is 
therefore not so much the emphasis given to social issues but, rather, the effectiveness of already 
existent programs. The recommendation of the OECD is therefore to improve the cost-effectiveness 
of social programs through an incremental strengthening of existing programs and improvements in 
service delivery.1 
 
Fourth, adding to the OECD list one could also underscore the importance of eradicating the informal 
sector. The phenomenon is partly a function of inaction in the areas mentioned above and is thus 
potentially alleviated if some of the suggested measures are taken. Still, due to its impact it deserves 
to be highlighted. As already pointed out, the informal economy currently accounts for about 40% of 

                                                        
1 The previous discussion is built on findings from OECD, OECD Economic Surveys - Brazil. 
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the Brazil’s GNI (for the comparison world average is 32,5% with United States at 8,8%) and 
informal employment remained steadily around 55% between 1990 and 2002. There are no 
indications that the situation is improving. The phenomenon is present in all sectors of the economy, 
even though levels and forms may very between industries and according to the value-chain. 
Particularly hard-hit is agriculture, where informality reaches nearly 90%, and residential 
construction. Of particularly interest to the present study, however, is the impact of informality in the 
gasoline-refining sector. It has been estimated that half of all alcohol fuels sold in Brazil, i.e. 12% of 
all passenger car fuels, is never reported to tax authorities. In fact, total tax evasion in the fuel-
retailing sector is likely to surpass US$ 12 billion. This is more than all royalties paid by oil producers 
to Brazilian states and municipalities. The principal factors promoting the expansion of the informal 
economy are; social demographic trends generating migration and the emergence of unskilled labor, 
high taxation and the administrative costs of its compliance, and, finally, weak law enforcement. This 
is, again, not a trivial phenomenon. As already pointed out, if the informal economy were reduced to 
the levels of OECD countries and emerging markets, the Brazilian could potentially grow by an 
additional 1,5% a year.1 
 
Finally, one can only underscore the importance of coming to terms with political corruption that has 
a devastating impact on the credibility and efficiency of public institutions. In its annual Global 
Corruption Barometer for 2005, the global civil society organization Transparency International 
confirms Latin America as the most corrupt region in the world in virtually all aspects. The notion of 
political parties as the most corrupt entities is not only verified but seems to be a global phenomenon. 
The private sector fares relatively better in a comparison but has also serious credibility problems, 
particularly in some developing regions. Interestingly, the latter does not apply to Latin America 
where business so far is relatively well perceived. As for individual countries, Bolivia and Paraguay 
rank low on all accounts and even Chile does in most instances not meet the world average score. The 
only country that seems to have made some progress with respect to corruption is Argentina. More 
distracting, though, is the fact that a minority in all countries believe that the situation will improve. 
Brazil was not included in this particular data set but the general conclusions are expected to apply.2 
 

4.6 Summary 
The present section has provided an introductory overview of the geographic, climatic, political and 
socio-economic setting in which Brazilian energy and climate policies are formulated. The concluding 
observation is that Brazil is extremely diverse in all aspects. Apart from its physical variety, it is one 
of the world’s most unequal countries, with major discrepancies in terms of income distribution, 
education, access to land, health status, and political influence. This pattern is ultimately manifested 
in a sharp regional division between the impoverished, rural North and the modern, industrialized 
South that appears to be increasing for every day. Harsh climatic conditions, large distances, lack of 
infrastructure, and high levels of migration are some of the principal factors preventing further socio-
economic development in these areas. 
 
From a political-economic perspective, Brazil is currently doing relatively well with a stable 
economic growth and inflation under control. Yet, the economic performance is far from meeting the 
expectations and, more generally, the country is losing in competitiveness and innovative capacity. To 
improve the situation, the government will have to: 1) maintain fiscal consolidation (debt 
management and inflation control); 2) strengthen the financial market and enhance the investment 
climate; 3) improve the cost effectiveness of social programs; and 4) take effective measures against 
corruption and the informal sector. 

                                                        
1 This section is built on Capp, Elstrodt, and Jones Jr. "Reining in Brazil's informal economy".  
2 Transparency International, Report on the Transparency International Global Corruption Barometer 2005 (Berlin: 
Transparency International, 2005). 
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5 Current Energy Profiles and Trends 
With this introductory background in mind, we turn to the question of actual energy use as yet another 
aspect of the policy context. The following pages will provide a brief overview of the current 
Brazilian energy profile, along with the main sources of energy use and some indications of regional 
differences. 
 

5.1 Energy Sources 
Brazil is by far the largest energy consumer in Latin America and accounted, with a final energy 
consumption of 1.146.394 103 Boe, for more than one-third of the region’s energy demand in 2003.1 
According to the estimates for 2005, Brazil’s Total Primary Energy Supply (TPES) is dominated by 
petroleum (38,4%), hydropower (15,0%) and other renewable energy sources (29,7%).2 In 2003, per 
capita energy use was around 1.14 toe, which is not only below the World average (1.64) and the 
corresponding figure for neighboring Argentina (1.54), but also substantially below that of the United 
States (7.98).3 As already indicated, for a relatively rich country the Brazilian energy sector is unique 
insofar that renewable energy sources account for nearly 45% of total supply. The principal factor 
behind this pattern is the high degree of hydroenergy, which in 2005 accounted for 77,1% of national 
installed electrical capacity.4 In effect, the Brazilian energy system is also one of the least carbon-
intensive in the world.5 
 
These numbers immediately 
call for some additional 
comments. The first, and 
obvious, observation is the 
dominant position of 
petroleum. The average share 
of 38,4% is somewhat higher 
than the global average of 
35,1%, and more or less at the 
same level as the OECD 
(40,9%). Still, it is lower than 
for Latin America and the 
Caribbean as a whole 
(56,1%).6 More important, 
though, the demand for oil is 

                                                        
1 SIEE, Energía en cifras (Quito: OLADE, 2004). 
2 In the Brazilian Energy Balance, the TPES is referred as Domestic Energy Supply (DES) but, as we compare the Portuguese 
and English versions, the two concepts are the same. For the data, see Ministério de Minas e Energia, Balanço Energético 
Nacional: Resultados Preliminares ano base 2005 (Brasília: MME, 2006). For a comparison of the usage of terminology in 
Portuguese and English respectively, see "Brazilian Energy Analysis - 1970 to 2002 period". Economy & Energy. VII No. 40 
October - November (2003). [cited 9 October, 2006]. Available from http://www.ecen.com/eee40/brazilian_energy_analysis-
1970_to_2002_period.htm. and "Análise Energética Brasileira - período 1970 a 2002". Economy & Energy.  No. 40 September 
- October (2003). [cited 9 October, 2006]. Available from http://www.ecen.com/eee40/analise_energetica_brasileira.htm. 
3 Ministry of Mines and Energy, Brazilian Energy Balance 2004 (Brasília: MME, 2004). p. 17. 
4 Ministério de Minas e Energia, Balanço Energético Nacional: Resultados Preliminares ano base 2005. p. 13. 
5 International Energy Agency, World Energy Outlook. p 278 
6 United Nations Development Programme, World Energy Assessment: Overview 2004 Update (New York, NY: UNDP, 2004). 
pp. 28f. 

 
Figure 3. Total Primary Energy Supply in Brazil. (Source: MME, 2006, p. 9)  
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projected to increase at a rate well above world average, mainly due to an expected expansion of the 
transport sector.1 In recent years, Brazil has therefore prioritized the exploration of domestic oil 
reserves and is now self-sufficient in oil production.2 Petroleum is thereby expected to remain a key 
fuel in the Brazilian energy mix for the foreseeable future.3  
 
A second observation concerns the large share of hydropower in the primary energy mix, making up 
for nearly 80% of total installed electrical capacity. This is a characteristic that Brazil shares with 
several of its neighboring countries, and it is the result of both advantageous conditions and deliberate 
government strategies. The point, though, is that this has created a dependency on hydroenergy that is 
currently increasingly questioned. Many are therefore suggesting a diversification of the Brazilian 
energy mix. However, this is more easily said than done. Previous investments represent ‘sunken 
costs’ and the industry has over time become a highly influential actor also on the political arena. 

Consequently, it is interesting to note that 
in spite of all the talk, the sector grew by 
6,1% in 2005 from already high level. 
These numbers were only superseded by 
the growth for natural gas sector (7,4%) 
and more than for ethanol (5,9%).4 
 
The third observation refers to the 
comparatively high usage of natural gas in 
the primary energy mix. This development 
is illustrative of a larger trend in the region, 
where nearly all countries are making 
major investments in the area. In fact, the 
Southern Cone area is currently the world’s 
fastest-growing consumption region for 
natural gas, with annual growth rates of 15-
20% in recent years (to be compared with 

world average of 2-3%).5 In all cases this follows from an ambition to diversify their respective 
energy sources. Brazil is no exception and is now giving highest priority to an expansion of the 
domestic gas sector. We shall return to the issue shortly. 
 
The fourth principal trait of the Brazilian energy matrix is the high usage of bio-energy, which 
currently accounts for nearly 30% of the country’s primary energy demand. This is well above the 
world average of 11% and corresponding figures for OECD countries (3%) and developing countries 
(25 percent).6 The Brazilian emphasis on bio-energy is currently receiving a lot of attention since 
Brazil, unlike many other developing countries, uses biomass for more than cooking and heating. In 
fact, the country has developed advanced technologies that allow industry and the transport sector to 
make extensive use of biomass. The National Alcohol Fuel Program (PROÁLCOOL), intended to 
stimulate the use of ethanol to fuel light vehicles, is well known, and many are therefore following the 
current ambitions to similarly promote the production and use of bio-diesel through the so-called 

                                                        
1 The growth in primary oil demand for Latin America as whole is estimated to 2,6% between 2002 and 2030. The 
corresponding world average is 1,6%. There are no numbers for the Southern Cone, more specifically, but they should 
realistically be at the level of South American average. See International Energy Agency, World Energy Outlook. pp. 81 and 
274. 
2 Monteiro, "Auto-suficiênica, um ano depois." 
3 International Energy Agency, World Energy Outlook. 
4 Ministério de Minas e Energia, Balanço Energético Nacional: Resultados Preliminares ano base 2005. p. 10. 
5 Joshua Schneyer. "Bolivia endangers Southern Cone growth". Energy Economist.  No. June (2006). 3. [cited 1 October 2006]. 
Available from LexisNeixs. 
6 Semida Silveira, "Promoting bioenergy through the clean development mechanism," Biomass and Bioenergy 28 (2005). p. 
113. 

 
Photo 1: Hydropower makes up for most of the electricity. 
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National Biodiesel Production and Use Program (PNPB). These and other initiatives will be more 
thoroughly discussed later in this report.  
 
Finally, it could be noted that the contribution from other renewable resources, such as wind power, 
solar and geothermal, until recently was virtually nil.1 This is gradually changing, even though most 
activities are still in an experimental stage. One are that is seeing some progress is wind power that is 
gaining terrain, primarily in the Northeast where natural conditions are highly advantageous. Another 
is the growing interest in biogas, which is getting increasing attention in some larger municipalities, 
mainly in the Southeast, not only for its energy generation, but also as a means to solve waste and 
sewage problems. This process is in several cases supported through the CDM mechanism. In 
addition, one could also note a renewed interest in nuclear energy that currently accounts for a 
declining 1,2% of the Brazilian energy mix.2 The question of nuclear energy has been a hot issue for 
many years, where the debate has evolved around the construction of a third reactor, Angra 3. In a 
recent statement, however, the current Minister of Energy, Mr. Silas Rondeau, seems to be opening up 
for the expansion of nuclear energy.3 This is then fully in line with the current global trend.4  
 

5.2 Energy Use by Sector 
With regards to final energy use, the transport sector accounted in 2004 for 26,9% of total energy 
consumption in Brazil, followed by the manufacturing and residential sectors with about 37,8% and 
11,2% respectively.5 The use of biomass is relatively high in both the transportation and industry 
sectors. In the former, ethanol accounts for about 12,5% of total energy use. Yet, at the same time it is 
the largest consumer of fossil fuels in the Brazilian energy sector and the fleet of vehicles has grown 
at a pace much higher than the economy as a whole in the latest decade.6 
 
As for secondary energy, electricity demand continues to grow faster than the economy and the 
overall energy consumption.7 Two major factors explain this longer-term development. First, the 
continued expansion of Brazilian industrial production, of which an important share is based on 
electric-intensive and export-oriented industries, like aluminum, chemicals, iron and steel. Second, the 
residential sector consumption that has grown considerably in recent years. Here it is also important to 
note that electricity consumption, especially in developing nations like Brazil, is relatively inelastic to 
changes in GDP growth.8 
 

5.3 Geographical Distribution of Energy 
Another critical aspect concerns the regional variations regarding energy production and use. Just like 
in every other area there are major regional differences within Brazil. For obvious reasons, the bulk of 
the consumption takes place in the South and the Southeast. Just to illustrate the point, more than 73% 
of total electricity consumption of came in 2001 from these regions. In fact, the Southeast itself made 
up for almost 56% of national electricity consumption, with the state of São Paulo alone accounting 
                                                        
1 Manlio F. Coviello and Hugo Altomonte, Energy Sustainability in Latin America and the Caribbean: The Share of Renewable 
Sources (Santiago de Chile: ECLAC/CEPAL, 2003). p. 21. 
2 Ministério de Minas e Energia, Balanço Energético Nacional: Resultados Preliminares ano base 2005. p. 9. 
3 Bruno Villas Bôas. Governo federal busca mudanças na matriz energética brasileira. Jornal do Commercio 28 September 
2006 [cited 27 October 2006]. Available from LexisNexis. 
4 Rebecca Bream and Carola Hoyos. Energy agency set to back more nuclear power plants. Financial Times, 2 November 
2006 [cited 4 November 2006]. Available from LexisNexis. 
5 Ministry of Mines and Energy, Brazilian Energy Balance 2005 (Brasília: MME, 2005). p. 39 
6 Ibid. p. 72; and Martin Persson and Christian Azar, "Brazil Beyond Kyoto: Prospects and Problems in Handling Tropical 
Deforestation in a Second Commitment Period,"  (Gothenburg: Department of Physical Resource Theory, Chalmers University, 
2004). p. 9. 
7 Ministério de Minas e Energia, Balanço Energético Nacional: Resultados Preliminares ano base 2005. p. 8. 
8 Ibid.; and Geller et al., "Policies for advancing energy efficiency and renewable energy use in Brazil." p. 1439. 
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for 30,6% of total demand.1 Similarly, there are considerable differences in the use of and access to 
different energy sources. A case in point is natural gas. Currently, Brazil imports about half of all gas 
from Bolivia, out of which 72% is consumed in the South and Southeast. However, the interesting 
point is the variation between the states. Here, we find that Rio do Sul imports about 70% of its 
internal consumption, São Paulo around 75%, and in Santa Catarina, Paraná, Mato Grosso and Mato 
Grosso do Sul import reaches 100%.2 In all of these cases, however, we are still referring to regions 
that have access to energy and that are connected to some form of electrical grid. This is, as we shall 
see, not always the case. Quite the contrary, there are still considerable areas in Brazil that are without 
electricity and outside the national grid. From a policy perspective, this, clearly, creates different 
incentives for action. We will return to this issue shortly.  
 

5.4 The Challenge 
Brazil is in a formative moment with regards to energy. Despite its large natural resources the country 
currently consumes more energy than it produces, with future energy demand projected to an annual 
average grow rate of 2,5% from now to 2030.3 This calls for major investments in new energy 
infrastructure over the next decades.  
 
The most immediate concern is to avoid yet another energy crisis similar to the one in 2001. On that 
occasion, Brazil experienced an unprecedented shortfall in energy supply, supposedly due to the lack 
of rain, which ultimately forced the government to impose rationing. In effect, this involved a five 
months energy cut of 20% for both private consumers and industry, as well as organized blackout all 
over the country. Needless to say, the societal costs were immense as industry was forced to a virtual 
standstill.4 Several reports, however, now indicate that Brazil might be facing a similar situation 
already in 2009, unless preventive steps are taken.5 The two main priorities are to increase capacity 
and diversify the energy sources, so as to avoid a single-handed dependency on hydroelectric power.  
 
Still, making future energy scenarios for Brazil is a delicate task because of the rapid fluctuations in 
the economy. On an aggregate basis, total energy use in Brazil increased by nearly 250 percent 
between 1975 and 2000, with parallel growths in energy use per capita (60%) and energy use per unit 
of GDP (22%). Yet, behind these numbers are also considerable fluctuations. Briefly, energy demand 
grew rapidly during the 1970’s, only to decline in the subsequent decade, following economic 
recession and hyperinflation. During the first part of the 1990’s energy demand rose again, only to 
witness yet another downfall with the economic downfall that culminated with the economic crisis in 
2001.6 So, the question is what economic scenario one is betting on.  
 
The energy challenge is also further accentuated by Brazil’s economic and societal profile. While the 
question of energy is intimately linked to economic development it is, as such, fundamental to both 
poverty alleviation as well as technology-based economic growth. This puts emerging economies like 
Brazil in a specific situation, in which modern, dynamic industrial centers, in effect, coexist with 
regions of extreme poverty. What are the available technologies? What are the priorities? To what 

                                                        
1 SIESE, Boletim Anual (Brasília, DF: MME/ANEEL/Eletrobrás, 2002). p. 21. 
2 Mariza Louven, Ramona Ordoñez, and Mônica Tavarez. Analistas dizem que o racionamento já é apagão de gás no Brasil. O 
Globo, 2 May 2006 [cited 12 October 2006]. Available from LexisNexis. 
3 International Energy Agency, World Energy Outlook. 
4 Raymond Colitt. Power supply running dry. Financial Times, 20 July 2001 [cited 6 October 2006]. Available from LexisNexis. 
and Geoff Dyer. Brazil unplugged. Financial Times, 6 June 2001 [cited 6 October 2006]. Available from LexisNexis. 
5 Ricardo Rego Monteiro. Racionamento de energia pode acontecer entre 2009 e 2011 no Brasil. InvestNews, 24 July 2006 
[cited 29 October 2006]. Available from LexisNexis. and Ivonéte Dainese. Estudo revela risco de desabastecimento de 
eletricidade a partir de 2010. InvestNews, 30 May 2006 [cited 6 October 2006]. Available from LexisNexis. 
6 "Brazilian Energy Analysis - 1970 to 2002 period".  
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extent is it possible to introduce, maintain and develop new technology in such a widely disparate 
setting? Will market instruments do the job, or will more explicit government action be required?  
 
The challenges are, as we can see, many but, apart from the apparent pitfalls, the situation also leaves 
many opportunities. In effect, Brazil has now the unique opening to reconfigure its energy system 
based on a unique know-how about some of the future energy sources. To fully understand how this 
process unfolds it will, under all circumstances, be crucial to identify the critical drivers for change. 
We will return to this issue in the subsequent case studies. 
 

5.5 Summary 
Brazil is by far the largest energy consumer in Latin America with a total final energy consumption of 
1.146.394 103 Boe. According to the estimates for 2005, Brazil’s Total Primary Energy Supply 
(TPES) is dominated by petroleum (38,4%), hydropower (15,0%) and other renewable energy sources 
(29,7%). In 2003, per capita energy use was around 1.14 toe, which is well below world average. For 
a relatively rich country, though, the Brazilian energy sector is unique insofar that renewable energy 
sources account for nearly 45% of total supply. This makes the Brazilian energy system, in effect, one 
of the least carbon-intensive in the world. 
 
The principal explanation to this pattern is the high degree of hydroenergy, which in 2005 accounted 
for 77,1% of national installed electrical capacity. Another critical factor is the high usage of bio-
energy, which is currently getting a lot of attention from the fact that Brazil, unlike many other 
developing countries, uses biomass for more than cooking and heating. In fact, over the years Brazil 
has developed advanced technologies that allow industry and the transport sector to make extensive 
use of biomass. One notable example is the National Alcohol Fuel Program (PROÁLCOOL) that 
spurred the use of ethanol to fuel light vehicles. 
 
This dominance of petroleum in the primary energy mix and the critical role of hydropower for 
electricity generation are important for our understanding of Brazilian energy policies. Both of these 
sources are expected to maintain their positions in the foreseeable future. The main growth is, instead, 
likely to occur in the natural gas sector.  
 
However, behind this aggregate view there are also considerable regional differences in both the use 
and access to energy. Many of these variations follow the regional socio-economic differences 
indicated earlier. This regional variation, it will be argued, poses both a problem and an opportunity 
for future energy planning.  
 
More generally, Brazil is currently in a formative moment with regards to energy, as economic 
development and future energy demand call for major investments in new energy infrastructure over 
the next decades. The obstacles are many but the situation also leaves many opportunities. The 
principal challenge is to devise an energy system for a society in which modern, dynamic industrial 
centers coexist with regions of extreme poverty. In this effort, Brazil’s unique know-how about some 
of the future energy sources could be of critical importance and, in effect, a source of competitive 
advantage.  
 

6 Current Emission Levels and Trends 
The third aspect of the policy context concerns the actual level of GHG emissions. What are the 
trends? What are the predominant sources? Briefly, the composition of emissions and gases are 
central to the focus of the present study since they are a function of both socio-economic conditions 
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and the character of the energy system. In effect, emission levels and trends give us thereby an 
indication of the concerns and priorities that are likely to drive future policy decisions.  
 
Brazil is the fifth largest emitter of GHG’s in the world, with a total of 2,200 MMTCO2eq in the year 
2000. It accounts thereby for 6% of the global GHG emissions and 10% of the non-Annex I country 
emissions.1 Yet, Brazil differs from developed countries, insofar that the energy system has a 
relatively minor impact on GHG emissions, with the burning of fossil fuels for energy and 
transportation only reaching 17% of the country’s total GHG emissions in 1994. Instead, the bulk of 
the emissions (81%) come from agriculture, land-use and forestry activities, mainly through the 
expansion of agricultural frontiers in the Amazon region.2 This has important policy implications. 
First and foremost it indicates that the principal issue regarding climate change in Brazil is not 
energy per se but, rather, natural resource management and socio-economic development in the 
Amazon. This creates in turn a very particular policy agenda that also includes issue like poverty 
alleviation, regional development, corruption, and public policy more generally.  
 
Emissions in carbon dioxide 

equivalents Energy Industrial 
processes Agriculture LULUCF Waste Total 

Carbon dioxide 236.51 16.87 - 776.33 - 1,209.71 

Methane 9.22 0.07 233.70 41.52 18.47 302.98 

Nitrous oxide 2.66 4.14 148.89 3.55 3.55 162.80 

Total 248.39 21.08 382.59 821.40 22.02 1,495.49 

Total% 16.61 1.41 25.58 54.93 1.47 100.00 

Figure 4. Total Brazilian GHG emissions in 1994. Units are in megatons of CO2 equivalents. (Source: La Rovere, 2005)  
 
Still, this does not in any way redeem measures within the energy sector unnecessary to mitigate 
climate change. Quite the contrary, while Brazil’s GHG emissions, from a ‘business-as-usual’ 
scenario, is expected to double by 2020, a recent study by Center for Clean Air Policy (CCAP) 
indicates that this number could be reduced by 30% if existing policies and programs were fully 
implemented.3 These preventive measures are concrete and substantial. Hence, in order to understand 
the policy landscape it is critical to discuss GHG emissions and, if possible, discern some of the 
ongoing trends. 
 

6.1 Emissions by Sector 
The first step is to break down the numbers within each economic sector. 
 

6.1.1 LULUCF and Agriculture 
As noted, the principal source of GHG emissions in Brazil is deforestation, following from the 
conversion of forest from agricultural use, mainly in the Amazon region. In climate change policy 
jargon, this is regularly referred to as 'land use, land use change, and forestry' (or LULUCF) 
emissions. In effect, it is thereby closely related to agricultural activities, even though statistics in this 
case differentiate between the two. The critical point here is that most of the burning of forest takes 
place in order to prepare for new agricultural land. In this process, GHG gases are released, with an 
immediate effect on climate change. However, there is also an additional effect from the clearing of 
                                                        
1 Center for Clean Air Policy, Greenhouse Gas Mitigation in Brazil, China and India: Scenarios and Opportunities through 2025 
(Washington DC: CCAP, 2006). p. 7. 
2 La Rovere and Pereira. Brazil & climate change: a country profile. 
3 Center for Clean Air Policy, Greenhouse Gas Mitigation in Brazil, China and India: Scenarios and Opportunities through 2025. 
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forests, when the carbon held in the soil is released as carbon dioxide or methane. This highlights 
natural decomposition within intact forest as yet another source of carbon dioxide and methane 
emissions. Some of the principal drivers in this deforestation process are the demand for wood, along 
with the exigency for land dedicated to large soybean plantations and extensive cattle rearing.1 In 
1994, the emissions following from land conversion made up for 96% of total CO2 emissions within 
the sector.2  

 
Another aspect of GHG 
emission in the LULUCF 
and agricultural sector is 
the release of methane 
that follows from cattle 
ranching. This is in every 
aspect a gigantic 
undertaking. Brazil has 
the second largest cattle 
herd in the world, with 
nearly one cow per 
capita, and in 1995 the 
total release of methane 
from farm animals 

reached 233,7 MMTCO2eq. This made it only slightly smaller than the total emissions from the entire 
energy sector (248,4 MMTCO2eq) in 1994. If one to this add the nitrous oxide emitted though other 
agricultural activities (150 MMTCO2eq), the total emissions from the agricultural sector reaches 
lightly less than 383 MMTCO2eq, which is one and a half times what is emitted by the entire energy 
sector.3 
 

6.1.2 Energy and Transportation 
The other major contributor of GHG emissions (in absolute terms) is the energy sector, which 
accounted for almost 17% of total emissions on 1994. As pointed out, though, emissions from the 
energy system are in fact very low in relation to population (0,5 tons of carbon per capita), and Brazil 
has thereby one of the cleanest energy profiles in the world.4 One important explanation behind this 
trait is, as already pointed out, the large share of hydropower in the electricity mix.  
 
Still, as we look closer at the numbers things are a bit more complicated that they might first seem. As 
one could expect, these low emission levels will be very hard to maintain as the economy grows. A 
first concern relates to the configuration of the different subcategories within the energy sector. In 
1994, those that contributed the most to emissions was the transport sector (40,8%), where road 
transport alone accounted for 36% of emissions, followed by the industrial sector that contributed 
with 32% of all energy emissions. Within the industry sector, pig iron and steel processes alone 
accounted for 16% of total GHG emissions.5 The transport sector alone was responsible for 9% of 
total Brazilian CO2 emissions.6 More worryingly, these are also the sectors that, according to 
previously indicated estimates, are likely to grow the most over the next years. 

                                                        
1 La Rovere and Pereira. Brazil & climate change: a country profile. 
2 Ministry of Science and Technology. General Coordination on Climate Change, Brazil's Initial National Communication to the 
United Nations Framework Convention on Climate Change. Executive Summary. 
3 La Rovere and Pereira. Brazil & climate change: a country profile. 
4 La Rovere, Climate Change and Sustainable Development Strategies: A Brazilian Perspective. p. 7. 
5 Ministry of Science and Technology. General Coordination on Climate Change, Brazil's Initial National Communication to the 
United Nations Framework Convention on Climate Change. pp. 102f. 
6 Ibid. p. 87 

 
Figure 5. CO2 emissions by sector year 1994. (Source: MST, 2004, p. 88) 
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This emphasizes the importance of looking closer at trends. Here we find that energy production and 
energy-related emissions both increased by 17% between 1990 and 1994 period, while at the same 
energy consumption only grew by 13%. Hence there was an increase in the carbon intensity of the 
Brazilian energy system in that period.1 This tendency has only grown stringer since then, and if the 
observed trends persist CO2 emissions from the energy system will surpass those of deforestation 
somewhere between 2010 and 2020.2 We will return to the factors driving this development shortly. 
 

6.1.3 Industrial Activities 
The complexity of the issue is further revealed as we take a closer look at the industry sector and 
include also emissions from industrial processes.3 Here, the close link between economic activity and 
the use of fossil fuels becomes even more apparent, and it emerges as a critical aspect of for Brazilian 
climate change policies. Briefly, while energy emissions per person are relatively low in Brazil (0,50 
tons of carbon per person compared to 5,58 in the United States), emissions are relatively high for its 
overall economic activity. This is because the sectors that contribute most to the economy, including 
iron and steel, cement, aluminum, pulp and paper, chemical, and petrochemical, rely heavily on fossil 
fuels.4 Accordingly, in year 2000 major industrial sectors in Brazil also accounted for comparatively 
large shares of the sectoral emissions from developing countries and the world. Aluminum production 
excelled in this case by accounting for 5% of global emissions and 16% of developing country 
emissions in that sector. A similar estimate for the pulp and paper sector indicated levels of 2,6% and 
10% respectively.5 Other critical industrial CO2 emitters are cement production, lime production, and 
ammonia production.6 Obviously, this high level of GHG emissions in critical industrial sectors 
makes the Brazilian economy more vulnerable to any future binding commitments than it would at 
first glance.  
 

6.1.4 Waste 
Finally, disposal of solid waste and treatment of domestic or industrial wastewater is another area of 
activity that potentially generates GHG emission, not the least in a country like Brazil, with a high 
and rapidly growing urbanization rate. The relatively extensive industry, in combination with 
insufficient infrastructure, only supports this notion. However, the analysis of this area points to a 
more general problem regarding Brazilian GHG emissions, namely the occasional lack of reliable 
data. Clearly, issues regarding waste disposal and effluent treatment are a serious problem in Brazil 
but, perhaps, primarily as a local health problem. This is, though, very hard to verify and, 
consequently, it is difficult to get a comprehensive view of the actual climate impact from this sector.7 
Still, what could be noted is the increasing interest from local municipalities in various projects 
regarding wastewater treatment, landfills, and dumps, some of which are financed through the CDM 
mechanism. 
 

                                                        
1 Ibid.p. 101 
2 La Rovere, Climate Change and Sustainable Development Strategies: A Brazilian Perspective. pp. 13ff. 
3 It should be noted that these data only account for industrial processes and not for fuel combustion. The latter are, as we 
have seen, reported in the energy sector. 
4 La Rovere and Pereira. Brazil & climate change: a country profile. 
5 Center for Clean Air Policy, Greenhouse Gas Mitigation in Brazil, China and India: Scenarios and Opportunities through 2025. 
p. 7. 
6 Ministry of Science and Technology. General Coordination on Climate Change, Brazil's Initial National Communication to the 
United Nations Framework Convention on Climate Change. p. 119 
7 Ibid. pp. 159ff. 
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6.2 Trends and Comments 
Picking up on the latter comment regarding waste, a notable feature of the climate change issue in 
Brazil is the lack of reliable data regarding GHG emissions. This affects not only the analysis of 
current conditions but inhibits also the possibilities of making solid climate scenarios on which to 
base future policy decisions. The problem is most clearly manifested in relation to land-use 
management in the Amazon, where the uncertainties regarding the natural emissions from the region’s 
ecosystems are more than 10 times the annual emissions from the energy sector.1 With such 
reservations regarding scientific data and underlying causality patterns it is, obviously, extremely 
difficult to develop appropriate and responsive policies. 
 
Put in this perspective it becomes even more important to follow the development in the Brazilian 
energy sector, where we have far better control over emissions data and causality behind them. Here 
we can only conclude that Brazil, given its low initial levels, faces a major challenge just maintaining 
GHG emissions at the present rate. Hence, to little surprise current emissions levels are also 
increasing in both absolute and relative terms. So far, it appears as if the restructuring of the energy 
sector and the deregulation of the economy actually have contributed to an increase in the carbon 
intensity of the Brazilian energy system. The current emphasis on natural gas will not improve the 
situation. Yet, at the same time there are several important policy proposals that potentially could 
slow down this trend. Interestingly, these initiatives are all taken on a unilateral basis and with the 
ambition to achieve various distinct policy objectives. Again, the question is what possible drives, or 
prevent, the employment of such strategies. We shall return to this discussion shortly. 
 

6.3 Summary 
Brazil is the fifth largest emitter of GHG’s in the world. Yet, the country differs from developed 
countries, insofar that the energy system has a relatively minor impact on GHG emissions. The high 
incidence of hydroelectricity and bio-energy in the energy mix implies that emissions from the energy 
system are in fact very low on a per capita basis. Instead, the bulk of Brazilian GHG emissions (81%) 
come from agriculture, land-use and forestry activities, mainly through the expansion of agricultural 
frontiers in the Amazon region. This indicates that the principal issue regarding climate change in 
Brazil is not energy per se but, rather, natural resource management and socio-economic 
development in the Amazon. 
 
Still, this does not in any way redeem measures within the energy sector unnecessary to mitigate 
climate change. Quite the contrary, unless Brazil takes preventive measures the country’s GHG 
emissions are, from a ‘business-as-usual’ scenario, expected to double by 2020. If, however, the 
existent policies and programs were fully implemented this number could be reduced by 30%. 
 
At the same time, conditions are more complicated that they might first seem. A first concern relates 
to the configuration of the different subcategories within the energy sector. In effect, the sectors that 
contribute the most to total GHG emissions, the transport sector (40,8%) and the industrial (32%) 
sector, are also the ones that are likely to grow the most over the next years. Moreover, the close link 
between economic activity and the use of fossil fuels is also illustrated by the fact that energy 
emissions in Brazil are relatively high in relation to economic activity. This is because the sectors that 
contribute most to the economy, including iron and steel, cement, aluminum, pulp and paper, 
chemical, and petrochemical, rely heavily on hydrocarbons. Obviously, this high level of GHG 
emissions in critical industrial sectors makes the Brazilian economy more vulnerable to any future 
binding commitments than it would at first glance.  
 
                                                        
1 Persson and Azar, "Brazil Beyond Kyoto: Prospects and Problems in Handling Tropical Deforestation in a Second 
Commitment Period." p. 34. 
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At the same time, the climate change discussion in Brazil suffers from a lack of reliable data 
regarding GHG emissions. The problem is most clearly manifested in relation to land-use 
management in the Amazon, where the uncertainties regarding the natural emissions from the region’s 
ecosystems are more than 10 times the annual emissions from the energy sector. With such 
reservations regarding scientific data and underlying causality patterns it is, obviously, extremely 
difficult to develop appropriate and responsive policies. 
 
Because of its low initial emissions levels, Brazil faces a major challenge just maintaining GHG 
emissions at the present rate. To little surprise current emissions levels are also increasing in both 
absolute and relative terms. So far, it appears as if the restructuring of the energy sector and the 
deregulation of the economy actually have contributed to an increase in the carbon intensity of the 
Brazilian energy system. Yet, important proposals are also presented that could have a considerable 
effect on reducing emissions. Interestingly, these initiatives are all taken on a unilateral basis and with 
the ambition to achieve various distinct policy objectives. 
 

7 Potential Effects of Climate Change 
Finally, before we conclude this overall discussion about the policy context we should also take a 
brief look at the potential effects of climate change in Brazil. Through this effort we get a sense for 
the different challenges, priorities and policy options lying ahead. 
 
The first observation is that there are, in effect, very few studies on the potential effects of global 
warming in Brazil. A more recent study from the National Center for Atmospheric Research (NCAR) 
in the United States, indicates, however, that Brazil is one of the regions in the world that could be hit 
the most by global warming, along with Western US and the Mediterranean.1 This lack of more 
elaborate impact analyses is obviously an important observation in itself, since it implies that one of 
the initial priorities should be to pursue vulnerability and adaptation studies in order to prepare for 
possible effects of climate change.2 Still, the lack of more elaborate studies does not prevent us from 
making some more general observations.  
 
More generally, Brazil is highly vulnerable to climate change, principally because of its fragile and 
biologically diverse ecosystems. A matter of particular concern is the tropical rain forest in the 
Amazon and the Pantanal wetland. According to some projections, temperatures could in a worse case 
scenario have risen 5-6° C in the Amazon region by the end of the century. This would then make the 
rain forest dryer and more susceptible to spontaneous fires.3 From this a downward spiral is likely to 
take off, since such fires would in turn release more GHG’s, thereby increasing their concentrations in 
the atmosphere, which in turn raises temperatures further. In addition, there are similar concerns that 
coral reefs along Brazilian coastlines could suffer from analogous effects of climate change. 
 
Another effect of global warming is changing rainfall patterns that, in the case of Brazil, are likely to 
generate more rain in the South and less rain in the North and Northeast. This will hit the poor and 
drought-stricken northeastern region particularly hard, by compromising water resources and reducing 
water supply. In such a scenario, agriculture is certain to deteriorate and thus further aggravate the 
risk of famines. At a broader societal level, less rain could also affect the hydropower supply, with 
serious socio-economic implications as a result. At the other extreme, floods, which are already a 
serious problem in various regions, may also increase, and coastal areas, where most the population 

                                                        
1 Brasil sofrerá mais com clima, diz estudo. Folha de São Paulo, 21 October 2006 [cited 23 October 2006]. Available from 
http://www1.folha.uol.com.br/folha/ciencia/ult306u15407.shtml. 
2 La Rovere and Pereira. Brazil & climate change: a country profile. 
3 Ricardo Bonalume Neto. Mudanças climáticas causam poluição "fantasma". Folha de São Paulo, 20 July 2005 [cited 31 
October 2005]. Available from http://www1.folha.uol.com.br/folha/ciencia/ult306u13460.shtml. 
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and economic activities are concentrated, will be exposed to rising sea levels. More worryingly, these 
effects of global warming are possibly amplified by an interaction with El Niño – another regional 
weather phenomenon. 
 
All these changes in weather patterns will obviously have direct consequences on economic activity. 
The precise impact, however, is not entirely understood. One economic sector that is likely to be 
particularly affected is agriculture, where the effects on cash crops are a major concern. According to 
a recent study, future climate alterations could, for example, completely change the premises for 
agriculture in the state of São Paulo, by reducing the production of rice (40%), beans (23%), soya 
(64%), and coffee (92%).1 Yet, the precise impact of climate alterations may vary considerably 
between different regions, something that only underscores the need for more elaborate vulnerability 
analyses.  
 
Finally, rising temperatures could also have serious health implications, mainly by stimulating the 
expansion of certain disease vectors, such as mosquitoes transmitting dengue fever (aedes aegypti) 
and malaria (anopheles darlingi), and assassin bugs (tripanosomiasis americana) transmitting Chagas 
disease. This, however, is probably one of the least research areas regarding climate change 
vulnerability. 
 
To conclude, these are all areas of considerable uncertainty that set the conditions for effective policy 
making. Hence, a critical undertaking would be to pursue a comprehensive study of how climate 
change will affect its economy, society, agriculture, health and environment in Brazil.2  
 

7.1 Summary 
With regards to the potential effects of climate change, Brazil is highly vulnerable because of its 
fragile and biologically diverse ecosystems. The situation is particularly delicate with regards to the 
tropical rain forest that could see a radical increase in spontaneous fires as average temperatures rise, 
thereby accelerating the global warming process and causing fatal distortions in the ecosystem. 
Similarly, coastal areas will also be affected by raising temperatures. As global warming progress, 
changing rainfall patterns are likely to cause droughts with far-reaching effects on agriculture and 
hydroelectric generation, along with flooding and rising sea levels in the large urban areas along the 
coast. In addition, changes in weather patterns will have direct consequences on economic activity, 
even though the exact impact is not fully understood. A critical area is the agricultural sector, where 
the effects on cash crops are a major concern. Finally, rising temperatures could also have serious 
health implications, mainly by stimulating the expansion of certain vectors transmitting diseases such 
as dengue fever, malaria and Chagas disease. Still, the most critical observation is the lack of 
comprehensive studies on how climate change will affect its economy, society, agriculture, health and 
environment in Brazil. To carry out such vulnerability and adaptation studies should be a first order 
priority. 
 

                                                        
1 Fátima Cardoso. América de Sul precisa se preparar para mudanças climáticas. IPS, 30 November 2005 [cited 12 October 
2006]. Available from LexisNexis. 
2 This discussion is largely based on Ministry of Science and Technology. General Coordination on Climate Change, Brazil's 
Initial National Communication to the United Nations Framework Convention on Climate Change. La Rovere, Climate Change 
and Sustainable Development Strategies: A Brazilian Perspective. and La Rovere and Pereira. Brazil & climate change: a 
country profile. 
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Part III 
 

Energy, Climate Change, and Public Policy 
 
 
 
 

In this section we turn to the policy arena to identify the various actors, policies, programs, and 
institutional arrangements that in one way or the other influence activities regarding energy and 

climate change in Brazil. The section falls out in four parts. First, we will discuss different 
stakeholders current initiatives regarding climate change more specifically. Second, we will continue 

with a similar discussion regarding energy policies. Third, having identified the principal internal 
arrangements we will thereafter discuss how these so far have affected Brazil’s position towards the 
Kyoto process. Finally, we shall also reflect upon the implications for regional collaboration, mainly 

on the Southern Cone. 
 
 

8 Current Climate Change Policies and Programs 
Global warming, as a particular item on the policy agenda, is a relatively recent phenomenon in the 
Brazilian public debate. For long time it received scarce attention and was mainly restricted to 
academic circles. For the general public, this is more often still the case. However, as both negative 
effects and potential opportunities are continuously more visible, the climate change issue is now 
gaining increasing attention. On the following pages, we shall discuss how this growing concern has 
evolved into practical policy responses.  
 

8.1 Governmental Activities and Programs 
Following the signing of the United Nations Framework Convention on Climate Change (UNFCCC) 
in 1992, global warming was for several years a marginal issue in Brazilian government policies. 
Briefly, climate change was by most people regarded as a highly technical issue, and it soon fell into 
the background of other, more visible environmental challenges, like the ongoing deforestation in the 
Amazon and the broader issue of sustainable development. The principal way that climate change 
transformed into practical policies was through the continued negotiations within the UNFCCC. In 
effect, climate change was thereby principally regarded as a diplomatic foreign relations issue and, 
hence, the responsibility of the Ministry of Foreign Affairs (Itamaraty), with some technical 
assistance from the Ministry of Science and Technology (MCT). 
 
This changed, however, in July 1999 when then-President Fernando Henrique Cardoso created the 
Interministerial Commission on Climate Change (CIMGC), composed by representatives from 10 
different ministries and the Office of the Presidential Chief of Staff (Casa Civil), with the purpose 
of coordinating the government’s actions in the climate change area. According to the founding 
Decree, the new entity was to be co-chaired by MCT and the Ministry of Environment (MMA). 
Moreover, it established MCT’s climate team, currently headed by Dr. José Gonzalez Miguez, as the 
Designated National Authority (DNA) of Brazil and executive coordinator of climate policies in 
general. This altered the center for policy formulation regarding global warming and reduced also the 
role of Itamaraty, even though the ministry remained as National Focal Point (NFP) for the 
Framework Convention. More generally, the principal responsibility of CIMGC was to formulate 
guidelines for a national policy regarding climate change and provide input to the Government’s 
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positions in the UNFCCC process. Since the beginning of the present year (2006), this is largely 
carried out within the framework of two programs: Science, Technology and Innovation for the 
Nature and Climate and Management of Science Policy, Technology and Innovation. Moreover it 
handles, as already indicated, all matters pertaining to the Clean Development Mechanism (CDM). 
These tasks should, according to the Decree, be carried out in coordination with representative bodies 
from civil society along with the participation of public and private bodies as well as specialists.1 
 
This ambition to institutionalize the climate change issue was further emphasized in June 2000, when 
the federal government established the Brazilian Climate Change Forum as yet another arena for the 
articulation and exchange of ideas regarding global warming. The Forum, which encompasses, 
government officials at the federal, state and municipal level along with representatives from 
academia, NGOs and corporations, has no formal decisionary power. Instead, the Forum provides an 

opportunity for NGOs and other 
actors to convey their position in 
climate change issues directly to 
Brazilian officials working with 
the issue. According to the 
statutes, the President of the 
Republic is the permanent 
chairman of the Forum, while Dr. 
Luiz Pinguelli Rosa currently 
serves as its coordinator.2  
 
More generally, the Brazilian 
efforts have so far concentrated 
on the scientific aspects of climate 
change. As already pointed out, 
there is a shortage of both basic 
data and general knowledge in 
certain fields and regions. Hence, 
one major accomplishment was 
the completion of the National 

Communication Report to the UNFCCC in 2004, which provide a mapping of the current situation 
and critical issues regarding climate change in Brazil. As part of this effort, the country has also 
developed elaborate systems for the dissemination of data and research results. An important 
accomplishment here is the book series presented by the Nucleus for Strategic Studies (NAE), an 
entity directly the President’s office, which partly synthesizes current knowledge about climate 
change in Brazil, covering both the science-related as well as its socio-economic aspects.3 
 
Other achievements are an active policy regarding CDM projects and the development of advanced 
satellite systems for the mapping and surveillance of deforestation. The latter is administered through 
the Program for Deforestation Assessment in the Brazilian Legal Amazonia (PRODES), effectively 
coordinated by the National Institute for Space Research (INPE), and serves to direct policy makers 
on monitoring activities and the formulation of public policies for the Legal Amazonia. Also, more 

                                                        
1 Ministry of Science and Technology. Interministerial Commission on Global Climate Change. MCT, 2006 [cited 29 November 
2006]. Available from http://www.mct.gov.br/index.php/content/view/14666.htm. 
2 Fórum Brasileiro de Mudanças Climáticas. Fórum Brasileiro de Mudanças Climáticas. IVIG, 2006 [cited 29 November 2006]. 
Available from http://www.forumclima.org.br/. 
3 Núcleo de Assuntos Estratégicos da Presidência da República, Biocombustíveis, Cadernos NAE Número 2 (Brasília, DF: 
NAE-SECOM/PR, 2005). Núcleo de Assuntos Estratégicos da Presidência da República, Mudanças do Clima, vol. 1, Cadernos 
NAE Número 3 (Brasília, DF: NAE-SECOM/PR, 2005). and Núcleo de Assuntos Estratégicos da Presidência da República, 
Mudanças do Clima, ed. Cadernos NAE Número 4, vol. 2 (Brasília, DF: NAE-SECOM/PR, 2005). 

 
Figure 6. Satellite photo of deforestation in Legal Amazonia 
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generally Brazil continues to play an active role in the international climate change debate. We will 
return to these issues shortly.1  
 

8.2 Other Stakeholders and Activities 
With regards to other stakeholders, academic institutions have definitely been the most active over 
time. Brazil has several distinguished research centers of highest international quality, and in the 
region the country distinguishes itself in all fields. More importantly, the research community has also 
participated actively in both domestic and international climate work, supporting MCT in the 
UNFCCC negotiations and preparing the National Communication of Brazil. Some of the more 
influential nodes are Centre for Integrated studies on Climate Change and the Environment at the 
Federal University of Rio de Janeiro (UFRJ) and University of São Paulo (USP). 
 
Another group that has seen a growing interest in the global warming issue is the Brazilian 
environmental movement. In fact, Brazil has a comparatively longstanding record of environmental 
action, even though the initial public support was relatively limited.2 Most of their attention, however, 
has traditionally been directed towards deforestation and sustainability issues in the Amazon, and it is 
not until more recently that climate change has come up on the agenda as a separate item. However, 
with recent data pinpointing land-use in the Amazon as the principal problem of climate change in 
Brazil this might even be a source of strength in the longer-term. Some of the Since Brazilian 
environmental organization has also almost exclusively been engaged in the preservation of the 
Amazon in relation to climate change issues, the most influential NGOs, like Instituto de Pesquisa 
Ambiental da Amazônia (IPAM) and Instituto Socioambiental (ISA), are both working mainly with 
patterns of land and resource use in the Amazon. Hence, it appears as if there are considerable 
openings for integrating the two agendas. 
 

Within the corporate sector the knowledge and awareness about climate change has until recently 
been virtually nil. As the later cases will show, however, there is currently an increasing interest in the 
business community as market opportunities are opening up. One important incentive is the growing 
global carbon market, but there are other possibilities emerging within each industry sector. One 
important actor in this respect has been the Brazilian branch of World Business Council for 
Sustainable Development, Conselho Empresarial Brasileiro para o Desenvolvimento Sustentável 
(CEBDS), which has been active on the climate front.3 
 
Finally, another group of actors that are taking important measures to mitigate GHG emissions are 
states, municipalities, and local governments. There are, for example, several contemporary initiatives 
to create different ‘State Climate Change Fora’, similar to the Brazilian Climate Change Forum 
discussed earlier. One region that has been particularly active in this respect is the state of São Paulo, 
where the government, under the dynamic environmental leadership of José Goldemberg and Fábio 
Feldman, is taking significant steps to pursue an active climate change policy. Interestingly, they are 
now also seeking extended collaboration with regions outside Brazil, among them the state of 
California in the US. Also, there several concrete joint projects with the neighboring state of Minas 
Gerais. This is important since these two states make up for the bulk of Brazilian economic 
production. In addition, several Amazonian states have also taken an active stance on the climate 
change issue, where they often appear in the international negotiations promoting their individual 
initiatives and standpoints, which occasionally are at odds with the official Brazilian position. A 

                                                        
1 Ramakrishna et al., Action Versus Words: Implementation of the UNFCCC by Select Developing Countries. pp. 17ff. 
2 Eduardo J. Viola, "The Environmental Movement in Brazil: Institutionalization, Sustainable Development, and Crisis of 
Government Since 1987," in Latin American Environmental Policy in International Perspective, ed. Gordon J. MacDonald, 
Daniel L. Nielson, and Marc A. Stern (Boulder: Westview Press, 1997). 
3 La Rovere, Climate Change and Sustainable Development Strategies: A Brazilian Perspective. 
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recent example is the “Amazon Fund” suggested by the government of the state of Amazonas during 
the UNFCCC meeting in Nairobi in November 2006, by which private actors were called to invest up 
US$ 3 billion over the next 20 years for the protection of rainforest in the state of Amazonas only.1 At 
the level of municipalities and local governments, one should also mention some of the work 
undertaken in the cities of Rio de Janeiro, Curitiba, Belo Horizonte and Porto Alegre that have all 
joined the international network Cities for Climate Protection (CCP). Presently, the Environment 
Secretariat of Rio de Janeiro is hosting the Latin American office of CCP. 
 

8.3 Comments 
The climate change issue was, as already indicated, for a long time virtually absent in the Brazilian 
public debate. This situation, however, is currently changing. More generally, there has been a 
definite upsurge in the last couple of years, with increasing media coverage, a mounting number of 
conferences and workshops, and a growing interest also in the business community for climate change 
mitigation. Still, like many other developing countries Brazil faces several institutional obstacles 
while translating this growing awareness about global warming into concrete measures and integrated 
development policies. One explanation is the tendency by media to still discuss climate change from 
an exclusively ‘green’ agenda. Another critical factor is the propensity to see pressing short-term 
environmental concerns, such as absence of sewage systems and local air pollution, as isolated 
sectoral issues and not as links between environment and development. As a result, most 
environmental agencies at different levels of government (federal, state and municipalities) still 
pursue policies aimed at either the protection of natural ecosystems or pollution control, instead of 
promoting an integrated agenda for sustainable development.2 One critical challenge will be to break 
that chain. 
 

8.4 Summary 
Global warming, as a particular item on the policy agenda, is a relatively recent phenomenon in the 
Brazilian public debate. However, as both negative effects and potential opportunities are 
continuously more visible, the climate change issue is now gaining increasing attention. 
 
The federal government’s work regarding climate change is coordinated by the Interministerial 
Commission on Climate Change (CIMGC), composed by representatives from 10 different ministries, 
which is co-chaired by Ministry of Science and Technology (MCT) and the Ministry of Environment 
(MMA). The executive function falls on the climate team within the MCT that formulate guidelines 
for a national policy regarding climate change and provide input to the Government’s positions in the 
UNFCCC process. Moreover, it is also responsible for issues regarding CDM, serving as the 
Designated National Authority (DNA) of Brazil. The Ministry of Foreign Affairs (Itamaraty) 
constitutes the National Focal Point (NFP) for the UNFCCC. Another important entity in the 
government’s climate strategy is the Brazilian Climate Change Forum, which provides an opportunity 
for NGOs and other actors to convey their position in climate change issues directly to Brazilian 
officials working with the issue. More generally, the Brazilian efforts have so far concentrated on the 
scientific aspects of climate change. 
 
With regards to other stakeholders, the accomplished research community has played an active and 
influential role in both domestic and international climate work, while the environmental movement 
up until recently tended to focus on other issues. This, however, is currently changing with the 
growing awareness that land-use in the Amazon constitutes a centerpiece in Brazilian climate change 

                                                        
1 Ana Flor. Governo do Amazonas quer fundo local pró-floresta. Folha de São Paulo, 18 November 2006 [cited 19 November 
2006]. Available from http://www1.folha.uol.com.br/folha/ciencia/ult306u15529.shtml. 
2 La Rovere, Climate Change and Sustainable Development Strategies: A Brazilian Perspective. 
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policies. Similarly, the business community is now showing an increasing interest and awareness 
about global warming as market opportunities open up, not least in the growing global carbon market. 
Finally, there is also an interesting trend towards active climate mitigation efforts also among states, 
municipalities, and local governments. This ‘bottom-up’ trend will be particularly interesting to 
follow over the next few years, particularly since it is initiated by some of the richer state 
governments in the Southeast that posit substantial resources. 
 

9 Energy Policies 
Another critical element in the overall effort to mitigate climate change is the configuration of the 
energy system. This is particularly true in the Brazilian context. In fact, energy has always been a 
centerpiece of Brazilian development policies and, more recently, the country’s energy strategy has 
also gained increasing international interest for some its innovative solutions. At the same time, Brazil 
is currently in a formative moment, insofar that it has to invest in new energy infrastructure to meet an 
expected growth in demand. This process is already underway. Starting in the mid-1990, the country 
saw a radical deregulation of all energy markets, intended to increase efficiency and spur innovation. 
Now, the next step is to define and implement a long-term vision of the country’s future energy 
profile. This is a critical undertaking, since it will define Brazilian energy configuration for decades to 
come. In practice, it will also have a major impact on the country’s response to the challenge of global 
warming. 
 
The subsequent pages will give a brief overview of current energy policies and programs. Hence, the 
section starts with a concise discussion about the deregulation of the electricity and fuels markets. In 
relation to this, it also makes some comments about the particular role of Petrobras as well as the 
issue of fuel prices and blending more specifically. The section concludes, thereafter, with a brief 
description of the principal policy programs currently in operation.  
 

9.1 Deregulation and Privatization 
The 1990’was in every respect a decade of radical change in Brazil. As the first democratically 
President in more than 30 years, Fernando Collor de Mello, took office it was apparent that the 
monopolistic, state-owned organization of the economy faltered. In nearly all sectors, production 

decreased due to increased 
inefficiency and many companies 
were unable to meet investment 
needs even with state support and 
concessionary finance. This was 
particularly true for industry sectors 
that constituted, or resembled, 
natural monopolies, like the areas of 
telecommunication, transportation, 
and energy. The result was a radical 
privatization of the entire economy, 
in which several state monopolies 
where sold out. This policy was, as 
already indicated, largely encouraged 
by previous experiences in Chile but 
reflected, in fact, the dominating 
global economic paradigm at the 
time. At the end, it would have a 
profound impact on the Brazilian 

Natural Monopoly 

All industries have costs associated with entering them. Often, a 
large portion of these costs is required for investment. Larger 
industries, like utilities, require enormous initial investment. This 
barrier to entry reduces the number of possible entrants into the 
industry regardless of the earning of the corporations within. Natural 
monopolies arise where the largest supplier in an industry, often the 
first supplier in a market, has an overwhelming cost advantage over 
other actual or potential competitors; this tends to be the case in 
industries where fixed costs predominate, creating economies of 
scale which are large in relation to the size of the market - examples 
include water services and electricity. It is very expensive to build 
transmission networks (water/gas pipelines, electricity and telephone 
lines), therefore it is unlikely that a potential competitor would be 
willing to make the capital investment needed to even enter the 
monopolists market.  
 
(Quoted from Wikipedia, 2006) 
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energy sector. Let us take a closer look at the specific effects in the electricity and fuels sectors 
respectively. 
 

9.1.1 … in the Electricity Sector 
The reform of the Brazilian electric power sector has essentially gone through three distinct phases. A 
first step towards a dismantling of the state monopoly came with the new democratic constitution of 
1988, which introduced a legal framework that allowed for private investments in infrastructure. The 
measures, however, did not have the anticipated effect and the main problems of increasing capital 
costs, low tariffs and over-capacity persisted as demand growth was lower than anticipated.  
 
This lack of dynamic effects enticed the Cardoso administration (1994-2002) to pursue a more radical 
restructuring of the energy sector, aiming at a wholly private and competitive electricity market. 
Essentially, the new energy model envisioned competition in generation and freedom for large 
consumers to choose their suppliers. In addition, it strived towards an unbundling of generation, 
transmission and distribution activities, in order to ensure free access to the transmission and 
distribution networks.1 As part of these efforts, the government created a new regulatory agency, 
Brazilian Electricity Regulatory Agency (ANEEL), along with a national transmission grid operator, 
National Electricity System Operator (ONS), and a wholesale power market, the Wholesale Energy 
Market (MAE).2  
 
The reform process, however, was soon confronted with a series of problems, some of which were 
internal and others external. One critical mistake was to privatize distribution assets before there was 
a clear vision of the new power market and its structures, and before institutions were established to 
regulate this new market.3 This proved to have serious repercussions once the external problems 
emerged. In the subsequent years, the deregulated electricity model faced a series of problems 
including the currency devaluation of 1999, the electricity crisis of 2001, and continuing troubles in 
the thermal power sector, involving changes in the management, organization, ownership and 
decision-making of its electricity sector. 
 
These challenges led in 2004 the Lula da Silva administration to suggest yet a new electricity model 
(Law 10848/04 and Decree 5163/04), which abandoned privatization plans and, instead, reasserted 
government control over the electricity sector. In the New Model, generation and distribution is still 
unbundled. However, it reintroduces a component of central planning by making distribution a fully 
regulated activity. The key is in this case a redesign of the wholesale power market, in which there is 
in effect one regulated market for captive consumers and one free market for large users. Distributors 
are then required to contract all of their expected demand intended to supply captive consumers in 
annual auctions conducted by ANEEL.4 To this day contracts have been signed on an eight-year basis. 
In the free market, large users and other market agents are, instead, allowed to negotiate sales prices 
on a bilateral basis through ordinary sale contracts. The ambition with this overall construction is to 
guarantee supply and promote modest tariffs. As for generators (public service, independent 
production and self-production), they can under some conditional criteria sell to either market. To 
promote greenfield power plants, the new model also distinguishes between old capacity and new 
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capacity, for the latter larger power purchase agreements (PPAs) (15 to 35 years) are offered in the 
regulated market auctions. To date, two auctions for 8 years contract have been conducted that 
included only old capacity.1 
 
However, the introduction of the new electricity model has not had the anticipated effect and there are 
still major institutional problems to solve. In effect, competition in generation is even now practically 
nonexistent with 73% of the electricity production capacity coming from state-owned companies. 
This is partly due to the fact that the unbundling effort only was partial. Moreover, consumers have 
been effectively restrained from choosing their suppliers because of the existence cross subsidies that 
do not stimulate this option.2 Other problems related to the installation of new generation capacity are 
environmental restrictions preventing new hydroelectric investments, along with the long distances 
between potential hydrological resources and consumption centers. This will under all circumstances 
require additional major investments in new infrastructure and transmission systems.3 In the 
meantime, investors remain skeptical to the government that has had a tendency to change the rules in 
the last minute.4 In this way, the regulatory environment is presently having a major influence on 
current activities in the energy area. 
 

9.1.2 … in the Fuels Sector 
A similar development towards deregulation and the breaking up of state monopolies also took place 
in the fuels sector. The key event here was the approval in August 1997 of the new Brazilian 
Petroleum Law (Law 9.478) that provided the groundwork for a more market-oriented industry 
structure. The overall ambition guiding the effort was to break Brazil’s dependency on external 
energy and also diversify the country’s energy mix. Consequently, the regulatory framework made an 
explicit claim to increase the use of natural gas and stimulate domestic and foreign investment in 
power generation. These objectives, in turn, were to be achieved through an increased competition in 
the energy industry, which, among other things, involved the privatization of the national oil company 
Petrobras. As part of this process, two new government bodies were also created. One was the 
National Council for Energy Policy (CNPE), intended as a forum for continuous elaboration of future 
energy industry policy. The other was the National Agency for Petroleum, Natural Gas and Biofuels 
(ANP) that was to oversee deregulation and restructuring.  
 
Just like the electricity sector, the Petroleum Law aimed at creating competitive incentives throughout 
the value-chain. In the oil sector, for example, this opened up for private sector participation in areas 
regarding exploration and production, mainly through license agreements and public bidding. 
Similarly, with respect downstream activities, like refining and distribution, competition were to be 
expanded through the authorization for distribution companies to import oil derivatives. Also, there 
was a gradual phase-out of subsidies and other means by which government controlled prices 
throughout the value-chain. Hence, as from 1 January 2002, Brazil has, at least in theory a fully 
competitive fuels market. Similar measures were presented also in other fuel sectors. We will return 
to some of the specifics shortly.5 
 
The critical point, however, is that the Brazilian government also here has unable to create a truly 
competitive and diversified marketplace. Despite its intentions the government still maintains 
monopoly control of some key sectors of the Brazilian energy complex as well as administered state 
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3 Maia. Challenges of gas deregulation following the on-going implementation of a new electricity sector model in Brazil. 
4 No switch-off, please: Electric power in Brazil. The Economist, 4 December 2004 [cited 8 December 2006]. Available from 
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5 Gás Natural e Biocombustíveis Agência Nacional de Petróleo. The Regulation of the Petroleum Industry in Brazil. ANP, 2006 
[cited 8 December 2006]. Available from http://www.anp.gov.br/doc/conheca/Lei_do_Petroleo_ingles.pdf. 
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control on certain energy prices. Again, regulatory design is decisive for the actual outcome of energy 
and – ultimately – climate policies.1 
 
The situation is largely illustrated by the dual role held by Petrobras, which still has a dominant 
position in key areas of the Brazilian energy economy, including resource asset ownership, pipeline 
ownership, generation ownership, and ownership in local distribution companies. This ‘quasi-
monopoly’ is, though, currently discouraging foreign and private investments, thus calling into 
question whether the Brazilian government will be able to finance the much needed expansions in the 
energy sector. As such, the long-standing issue of a further privatization of Petrobras reflects thereby 
a fundamental dilemma in the country’s energy policy. The situation is not uncommon when state 
monopolies are liberalized. 
 
On the one hand, the state-controlled energy sector is, clearly, an important source of government 
revenue, employment, and national pride – and Petrobras is very much the crown jewel in this setting. 
With net sales reaching US$ 58,2 billion (R$ 136 billion) in 2005, which represented 7% of GDP, and 
projected investments for this year (2006) totaling US$ 16,2 billion (R$ 38 billion), Petrobras is the 
main contributor to investment in Brazil, thereby effectively counterbalancing the lack of investment 
from the public sector.2 The dynamic effects from this are truly enormous, and the company 
contributes indirectly contributing to hundreds of thousands of jobs in numerous sectors, among them 
the strategically important domestic steel industry. In addition, Petrobras is also Brazil’s largest 
exporter, behind aircraft manufacturer Embraer, with total exports reaching nearly US$ 2,5 billion, 
and one of the largest resources of scientific research and advanced technological development in the 
country. Perhaps more important, though, it is also a critical source of income for the federal state, as 
it paid nearly US$ 1,2 billion in federal income tax in 2001. Moreover, the gradual privatization of 
Petrobras has, through the sale of public shares, generated more than US$ 4,7 billion, which is 
equivalent to 11,8% of all federal sales of enterprises and banks. Similarly, the company has also been 
used as collateral in international markets and loan negotiations with foreign governments and 
international organizations.3 The list goes on. 
 
At the same time, Petrobras will clearly not be able to single-handedly raise the capital needed to 
expand Brazil’s energy infrastructure so as to meet growing needs. The task is simply too daunting. 
Instead, the situation resembles very much that of a Catch 22. An increased competition will most 
certainly diminish Petrobras’ dominant position but, instead, create more efficiency and external 
investments in the Brazilian energy market. This, however, will then reduce government revenues and 
thus make it more difficult to finance and control energy investments. In addition, the repercussions in 
other parts of the economy remain uncertain. To many, the implications following from a further 
liberalization of Petrobras is simply too frightening. 
 
This implies that the question of Petrobras commercial status is ultimately a highly political issue, 
where ideological concerns are molded with economic and personal interests. Presently, there seem to 
be little support in either society or congress for a full breaking of Petrobras’ monopoly status as 
President Lula da Silva’s powerbase is more closely aligned with entrenched interests who favor state 
domination of the energy sector and the protection of domestic jobs. Consequently, the current 
administration is also more ambivalent to reform and privatization in the energy sector than the 
previous Cardoso administration.4 We will return to the issue of Petrobras in the later case studies. 
 
                                                        
1 Critical Issues in Brazil's Energy Sector. [Baker Institute Study No 24] The James A. Baker III Institute for Public Policy of Rice 
University, June 2004 [cited 6 October 2006]. Available from www.rice.edu/energy/publications/ 
docs/BrazilEnergySector_MainStudy.pdf. p. 5. 
2 The Economist Intelligence Unit, "Country Report: Brazil." p. 34f. 
3 Based on Critical Issues in Brazil's Energy Sector. p. 5. 
4 Ibid. 
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9.2 Fuel Prices and Blending 
Another area that was part of the deregulation of the fuel sector is fuels prices. This is an issue of 
direct relevance to the present study, wherefore we should take a brief look at some of its basic 
premises. As already indicated, Brazilian fuel prices are, at least in theory, completely deregulated as 
of 1 January 2002, and, accordingly, they are thereby a function of global oil prices. Still, this is not to 
say that the government cannot, and does not, control consumer prices. Quite the contrary, Brazil 
pursues since a number of years an elaborate scheme of fuels blending that in effect perform as cross-
subsidies and also allows the government to control both supply and demand. 
 

The key in this effort is the technical conditions that 
allow for a 25% mix of anhydrous ethanol with 
gasoline, without making any adjustments on the 
engine and yet maintain its basic performance. For a 
sugar producing country like Brazil, this creates an 
opportunity to drastically reduce the consumption of 
gasoline, by mandating a certain level of ethanol in 
the fuels mix. In fact, Brazil has a long-standing 
record of such policies, with the first blending of 2% 
being mandated already in 1939, only to reach 12% 
during and after the Second World War. Current 

blending policies date from the oil crisis of 1973 and the following introduction of the National 
Alcohol Fuel Program (PROÁLCOOL) in 1975, which not only set out to simulate the consumption 
of ethanol but also gave strong incentives to increase its production.1 We shall return to this issue 
shortly. 
 
This possibility to mix ethanol and gasoline provides government with a strong leverage to control 
both the supply and demand of the two fuels. Moreover, it becomes a buffer to compensate for 
fluctuations on the global sugar market, which is the most important export market for the country. 
Just to briefly illustrate, Brazil has for many years maintained a level of 25% ethanol in its gasoline. 
This was for a long time considered an optimal rate in order to hold back the demand for gasoline and 
simultaneously create a guaranteed market for anhydrous ethanol. However, with the booming interest 
in ethanol-driven cars, so-called flexfuel cars, Brazilian producers all of a sudden found themselves 
short in supply of hydrous ethanol to keep the current market expansion going. The situation became 
particularly pressing between harvest seasons. This led the government to lower the required rate of 
anhydrous ethanol in gasoline to 20%, which in effect liberated more hydrous ethanol for the ethanol 
fuels market.2 Then, once the sugar supply was reestablished the government increased the fuels 
blending again and from 20 November 2006 the required level of anhydrous is 23% of the gasoline 
mix.3 In doing so, the government also prevented global sugar prices from falling, by effectively 
bringing down supply.4 In this way, the Brazilian government still indirectly controls pricing in 
various markets. 
 
In addition, the blending of fuels also imply a de facto cross-subsidization, since each of the fuels 
(gasoline, anhydrous-, and hydrous ethanol) are taxed differently, not only in between but also 
depending on their use. This has direct implications on prices on ethanol and, ultimately, the 
production of sugar. Given the complexity of the taxation scheme we shall not spend more time on it 
here but, instead, only make the general point, since it is emerging as a critical issue, not the least in 
                                                        
1 Gustavo Porto, "Proálcool: coincidências ajudaram o programa," O Estado de São Paulo, 8 November 2005. 
2 Ramona Ordoñez, "Preço do álcool já chega a R$ 2,25 no Rio," O Globo, 24 February 2006. 
3 Diário Oficial da União publica decisão da mistura de álcool no Brasil. InvestNews, 2006 [cited 10 December 2006]. Available 
from LexisNexis. 
4 Carlos Caminada. Brazil May Require More Ethanol in Fuel by November, Padua Says. bloomberg.com, 28 September 2006 
[cited 29 September 2006]. Available from http://www.bloomberg.com/apps/news?pid=newsarchive&sid=aKLBY2ZMEiLY. 

Hydrous and anhydrous ethanol 

There are currently two types ethanol used in 
the Brazilian fuels mix. Anhydrous ethanol is 
simply purified ethanol, containing no more 
than one percent of water, which is used as a 
gasoline additive. Hydrous ethanol, on the 
other hand, has water added to it and can 
thus be sold as a separate fuel. The prices 
between the two differ depending on market 
demands.  
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international trade. How shall biofuels be classified? Are they agricultural, industrial or environmental 
goods? What are the implications for WTO members’ obligations? 
 
Finally, it should be noted that light-duty vehicles and private cars in Brazil are not allowed to run on 
diesel fuels.  This law was yet another initiative that followed from the oil crises of the 1970’s. Since 
Brazil is highly dependent on commercial road transportation, the government made a strategic 
decision to permit diesel for commercial use and trucks only. In doing so, it also lowered taxes on 
diesel, which has now become the single-largest fluid fuel in the Brazilian energy mix. 
 

9.3 Existent Energy Programs 
Brazil is, as already indicated, in a formative moment with regards to its energy system. More 
generally, there is no doubt that the demand for energy will increase over the next years, thereby 
surpassing current production levels. Yet, there are many issues to consider for an intended 
expansion: the diversification of energy sources, economic growth, poverty reduction, the country’s 
competitive strength in bioenergy, as well as environmental concerns, just to mention a few. A brief 
overview of some of the more prominent government programs gives, it seems, a good understanding 
of the current priorities and principal concerns. 
 

9.3.1 PROCEL 
The oldest of the programs currently in operation is the National Program for Electricity 
Conservation (PROCEL) that was created in December 1985 to increase energy efficiency on both the 
supply and the consumer side. The program, whose mandate comes from the Ministry of Mines and 
Energy, is coordinated by Eletrobrás (the Brazilian government holding of public utilities) and 
involves the participation of governmental bodies, utilities, consumers, manufacturers, research 
institutes and other stakeholders. In effect, the program focuses primarily on electrical equipment and 
other appliances and among its initiatives are: 

• the creation of different energy efficiency labels to inform and influence the choice of 
consumers 

• economic support to substitute less energy efficient equipment 

• the replacement of compact fluorescent bulbs (i.e. ‘traditional’) for incandescent (i.e. high 
efficiency) bulbs in the residential sector (pilot projects) 

• the funding of efficient lighting projects 

• the creation of energy efficiency programs in public buildings 

• the development of a system for differentiated electricity prices, following level of 
consumption (pilot projects) 

• the installation of demand limiters in electrical showers to encourage their use in off-peak 
periods (pilot projects)1  

 
The program, that had an additional boost following the energy crisis of 2001, has had a considerable 
success, not the least as a way to mitigate GHG emissions. Only in 1997, PROCEL activities avoided 
the emission of 1.2 million tonnes of greenhouse gases (in carbon dioxide equivalent) as compared to 
a ‘business-as-usual scenario’.2 This makes it, in effect, one of the most efficient GHG mitigation 
efforts in Brazil. 
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9.3.2 PROIMP 
The Program for the Mobilization of a National Petroleum and Natural Gas Industry (PROIMP) was 
created in 2004, with the ambition to strengthen the national industry of goods and services in the 
areas of petroleum and natural gas. It is a direct consequence of the recent Brazilian efforts to exploit 
the country’s hydrocarbon resources. The outspoken objective is to maximize, on a competitive and 
sustainable basis, the participation of national companies throughout the value-chain, so as to generate 
employment and revenues to the country. This is to be achieved through a series of projects developed 
in collaboration between governmental entities, research institutes and industry working in the 
particular areas. Currently, there are 47 projects under way, mainly in the field of exploration and 
production, gas and energy, maritime transportation, and supply. For its daily operation, the program 
relies heavily upon technicians from Petrobras and the Brazilian Development Bank (BNDES), but 
also other companies and research institutes are involved. Tellingly, PROIMP only recently acquired 
a new slogan reading: “This is the way it is. Everything that could be made in Brazil has to be made in 
Brazil”.1 
 

9.3.3 PROINFA 
A third program of particular interest to the present study is the Financial Support Program for 
Investments in Alternative Sources of Electric Energy (PROINFA) that was established in 2002 (Law 
10,438/02 and Decree 4,551/02). This program grew out of the ambition to diversify Brazil’s 
electricity sources, and thus guarantee future supply, through the creation of a compulsory market for 
renewable energy.2 More specifically, PROINFA aims at increasing the participation of Independent 
Power Producers (IPP) in the interconnected national grid through a series of economic incentives and 
long-term sales contracts. Hence, the BNDES gives up to 70% support to investments made in wind 
energy, small hydroelectric plants and biomass, and, so as to give yet another encouragement, the 
government has called upon Eletrobrás to buy at least 70% of the electricity produced as long as the 
financing is ongoing. This latter incentive is further emphasized by the option to sign long-term 
contracts of up to 20 years on highly advantageous terms.3 
 
PROINFA went into effect in 2004 was, according to the original plan, to involve two phases. The 
first had as its goal to install 3,300 MW of renewable energy to the interconnected system by 2006. 
This would then represent slightly less than 1% of the total electricity production in 2002. The 
ambition was to increase this to 10% during the second phase of the program, or twenty years after it 
was initiated. 
 
The first phase was successful, particularly in promoting wind energy and to a certain extent small-
hydro power, and the stated 3,300 MW were delivered in a public bid process. The ambition was that 
the program would enter its second phase, where the volume would increase through a participation in 
the public electricity auctions described earlier. However, it is precisely here that the process is 
stalled.4 Once the new administration of President Lula da Silva took office in 2003, it initiated a 
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review of the deregulation of the energy sector, something that also affected the operations of 
PROINFA. As a result, the second phase of the program has not yet been defined.1 
 
Consequently, there are currently serious doubts about the future of PROINFA. On paper, the 
program could make important achievements, among them creating 150 000 new jobs, potentially 
generate total investments of US$ 5,3 billion (R$ 12,6 billion), and also avoid the emission of 2,5 
million tonnes of GHG’s per year.2 Apart from the more political aspects of the current revision 
process, several observers are also questioning the economic incetives in the program, claiming that 
they prevent further innovation and cost effectiveness.3 One way to support the ambitions of 
PROINFA would be to clarify and speed up the process in which PROINFA projects can be turned 
into CDM and thus enter the carbon market.4 
 

9.3.4 Luz para Todos 
A final program that deserves attention is the National Program for Universal Access and Use of 
Electric Energy – Light for Everyone (Luz para Todos). This program emerged already in Mr. Lula da 
Silva’s discourses during the first presidential campaign in 2002, and it has since remained the 
administration’s principal flagship in the social area. The objective of the program, which was finally 
initiated in 2004, is to bring electricity to those 12 million people that still have no access to electric 
energy. This ambition to guarantee universal access is to be achieved by the end of 2008, and in doing 
so the program pushes in fact back the original timetable for universal access previously set to 2015. 
In effect, Luz para Todos is not so much an energy program as an instrument to achieve socio-
economic development in particularly impoverished areas.5 Consequently, is also closely linked to 
other government programs regarding, for example, health, education, water supply, and sanitation. 
The total cost for the program has been estimated to US$ 4,4 billion (R$ 12,7 billion as of 1 January 
2004), of which the federal government will cover 70%, with the remaining share being divided 
between local governments, concessioned industry, and electricity cooperatives. The program is 
coordinated by the Ministry of Mining and Energy, and executed by Eletrobrás through its 
subsidiaries FURNAS, Eletrosul, Eletronorte, and Chesf.6 
 
More recently, though, the program has become increasingly contested for not keeping the intended 
timetable. In March 2006, some 2,4 million people had received access to the grid. This still left more 
than 70% of the target group still unattended. More problematic, though, was the fact these 
communities mainly were situated in the South and Southeast, in states like Santa Catarina, São 
Paulo, Minas Gerais, and Espírito Santo. In other areas, like the states of Piauí and Rondônia, the 
program reached only 16% and 11% of the targeted communities.7 This situation raises concerns, 
since the remaining part is the more complicated and essentially corresponds to the 80% of the target 
group living in rural conditions.8  
 
The government, for its part, is more optimistic, claiming that the program proceeds according to 
schedule, and that 5,2 million people shall be attended by the end of the year 2006. Also, the 
government emphasizes the positive economic impact of the program. Apart from the economic 
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activities following from direct purchase of electric equipment, Luz para Todos has also created 
extensive work opportunities in several related areas. Just to illustrate, the program has so far caused 
the installation of more than 136 transformers and 920 000 bridges, thereby using more than 172 000 
km of cable – which is enough to circumvent the globe four times.1  
 
However, the latter observation gives also an indication about some of the problems ahead. Again, the 
remaining communities are almost exclusively situated in the most remote and impoverished areas of 
the country, where harsh climatic conditions and heavy rains are only a minor part of the problem. 
Already at this point, Luz para Todos has encountered several obstacles of a more practical and 
administrative character, like problems with financing of energy distributors, difficulties in employing 
local contractors, as well as the lack and delays in the delivery of necessary material.2 Jointly, these 
challenges have increased the costs of the program, which is now potentially raising the energy costs 
for also end-consumers.3 From this perspective, the final success of Luz para Todos is yet to be 
defined.  
 

9.4 Comments 
The previous overview gives a comprehensive view of the many concerns involved in Brazilian 
energy policy. Also, it underscores the critical aspects of the institutional arrangements following 
from the effort to deregulate the Brazilian economy. These issues clearly need further attention. Even 
though Brazil, as already indicated, differs from many other countries, insofar that the energy system 
has a relatively little impact on current GHG emissions, energy policies are crucial in the sense that 
they are a means to integrate climate change mitigation into general development policies.  In this 
context, the federal regulatory agencies created for the power sector (ANEEL) and the oil and gas 
sector (ANP) have a key critical role to play by formulating and overseeing the enforcement of 
environmental standards, laws and regulations. Hence, their interaction with other government 
agencies and private actors will be decisive also for future climate change mitigation. We will return 
to some of these issues in the case studies.4  
 

9.5 Summary 
A critical element in the overall effort to mitigate climate change is policy priorities regarding the 
configuration of the energy system. Brazil is in this sense currently in a formative moment, insofar 
that new infrastructure will be required to meet the expected growth in energy demand. An important 
piece in this overall complex is the deregulation of all energy markets that has been going on since the 
mid-1990. The initial plans of a wholly private and competitive energy market, however, seem now 
partly abandoned by the Lula da Silva administration.  
 
As for the electricity sector, the government introduced in 2004 a new electricity model, which 
abandoned privatization plans and, instead, reasserted government control over the electricity sector. 
In the New Model, generation and distribution remain unbundled, but the latter is, once again, a fully 
regulated activity, as distributors are required to contract all of their expected supply in annual 
auctions conducted by the Brazilian Electricity Regulatory Agency (ANEEL). Yet, the new model has 
not had the anticipated effect. In effect, competition in generation is practically nonexistent with 73% 
of the production still coming from state-owned companies. This is largely due to an unfinished 
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unbundling effort, the existence of various cross subsidies, new environmental restrictions, and long 
distances between hydrological resources and consumption centers. 
 
A similar development can be seen also in the fuels sector. The defining moment here was the new 
Brazilian Petroleum Law in 1997, which mandated an increased use of natural gas, the privatization 
of the state-owned oil company Petrobras, and the creation of a regulatory body, National Agency for 
Petroleum, Natural Gas and Biofuels (ANP). In addition, the Petroleum Law introduced several 
instruments intended to create competitive incentives throughout the value-chain. Despite these 
efforts, the Brazilian government has not been able to create a truly competitive and diversified 
marketplace. The government still maintains monopoly control of some key sectors of the Brazilian 
oil and gas complex as well as administered state control on certain energy prices. The situation is 
largely illustrated by the dual role held by the former state monopoly, Petrobras, which still has a 
dominant position in key areas of the Brazilian energy economy, including resource asset ownership, 
pipeline ownership, generation ownership, and ownership in local distribution companies. Clearly, the 
company’s position is currently discouraging foreign and private investments. At the same time, 
Petrobras constitute an important source of government revenue, employment, and national pride, 
which makes it difficult for the government to reduce its role. This, however, creates in effect a Catch 
22 since the company will not be able to single-handedly raise the capital needed to expand Brazil’s 
energy infrastructure so as to meet growing needs. 
 
Another particular aspect of Brazilian energy policies is fuel prices. Through the deregulations efforts, 
Brazilian fuel prices are, at least in theory, completely deregulated as of 1 January 2002, and, 
accordingly, a function of global oil prices. However, Brazil pursues since a number of years an 
elaborate scheme of fuels blending of gasoline and ethanol that in effect perform as cross-subsidies 
and also allows the government to control both supply and demand of both fuels. 
 
Apart from these institutional aspects of the energy system, which ultimately impede efficiency and 
innovation, Brazil is also in a formative moment with regards to the configuration of its energy 
sources. There is no doubt that the demand for energy will increase over the next years, and the 
country will have to invest in new infrastructure. While the overall ambition may be to diversify the 
energy portfolio, there are still several other concerns to take into account, such as economic growth, 
poverty reduction, bioenergy, and environmental concerns. By taking a closer look at some selected 
government program – PROCEL, PROIMP, PROINFA, and Luz para Todos – we get a sense for 
some of the priorities and challenges. 
 

10 Policies with Regards to the Kyoto Process 
Before concluding this section on the various policies and programs regarding energy and climate 
change in Brazil, we shall also take a closer look at the Brazilian position regarding the Kyoto 
process. This discussion will then put current Brazilian policy efforts in a larger context of global 
climate change policies more specifically.  
 
As the official host of the United Nations Conference on Environment and Development (UNCED) in 
1992, Brazil was the first country to sign the Climate Convention (UNFCCC), which was later ratified 
on 28 February 1994. Subsequently, it has also signed and ratified the Kyoto Protocol (29 April, 1998 
and 23 August, 2002). Under the latter, Brazil is classified as a non-Annex I country, which means 
that it is not requested to reduce GHG emissions in light of other pressing need for development. Still, 
like all signatory parties, Brazil has a responsibility to take some measures in order to mitigate global 
warming.  
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More generally, Brazil has had a visible, proactive, and influential role in the international climate 
change negotiations. In effect, there are three issues that the Brazilian government has been 
particularly concerned with and thus actively sought to influence. One refers to emissions 
responsibilities. Who should reduce what, by how much and when? A second issue concerns the 
creation of mechanisms that allow developed countries some flexibility in meeting their emissions 
targets. Finally, Brazil has always been active in issues regarding land-use change and forestry.1 
These broader concerns have generated several proposals in the UNFCCC process that we will return 
to in an instant.  

 
Apart from playing an active role in 
the negotiations, Brazil has also 
made notable efforts to comply with 
UNFCCC requirements. One of the 
major responsibilities, outlined in 
Article 12 of the agreement, is the 
submission of a national 
communication, which provides a 
national GHG emissions inventory 
and an overview of the steps the 
country is taking to reduce 
emissions.2 This obligation was 
finally complied with at the 10th 
Conference of the Contracting 
Parties (COP-10) in Buenos Aires, 
December 2004. In addition, Brazil 

has also argued that some of the energy programs outlined above, most notably PROINFA, should be 
accounted for as part of the commitment that Brazil has as a signatory of the UNFCCC. Other efforts 
that would fall in the same category are the alternative fuel programs for ethanol (PROÁLCOOL) and 
biodiesel (PNBD) that will be described shortly.3  
 
Still, it is within the UNFCCC negotiations that Brazil has made some of the important contributions. 
 

10.1 The Brazilian Proposal: Historical Emissions 
One particularly important achievement has been to broaden the debate regarding emissions and 
future commitments. The so-called Brazilian Proposal, presented during the negotiations of the Kyoto 
Protocol in 1997, was critical insofar that it suggested that future commitments should by based on 
each country’s historical contribution to increased global mean surface temperature, rather than its 
current annual emissions.4 Because the most important GHG (carbon dioxide) remains in the 
atmosphere for more than a century on average, it was argued, climate change is driven more by the 
accumulation of greenhouse gases in the atmosphere than yearly emissions.5 The suggested approach 
has several important political implications. First, it increases the overall responsibility for emissions 
reductions of the developed countries. Second, it significantly delays the date at which developing 

                                                        
1 Ken Johnson, "Brazil and the Politics of the Climate Change Negotiations," Journal of Environment & Development 10, No. 2 
(2001). p 188f 
2 Ministry of Science and Technology. General Coordination on Climate Change, Brazil's Initial National Communication to the 
United Nations Framework Convention on Climate Change. 
3 Karla Correia. Brazil studies program for carbon market. Gazeta Mercantil, 17 February 2005 [cited 3 July 2005]. Available 
from LexisNexis. 
4 UNFCCC, Proposed Elements of a Protocol to the United Nations Framework Convention on Climate Change, Presented by 
Brazil in Response to the Berlin Mandate (FCCC/AGBM/1997/MISC 1/ADD.3) (Bonn: UNFCCC, 1997). 
5 La Rovere and Pereira. Brazil & climate change: a country profile. 

 
Photo 2: The Brazilian Congress in Brasília. 
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countries have to accept emissions-reduction targets. Third, it questions the developed countries’ 
argument that developing countries also promptly should reduce their emissions. Finally, it could be 
used to allocate responsibility for the transfer of funds to emissions reduction projects in developing 
countries.1 
 
In many ways, the Brazilian proposal was an attempt to give the “common but differentiated 
responsibilities” of the UNFCCC a scientific interpretation.2 It has since then been further refined and 
elaborated.3 More importantly, it still constitutes the basis for the Brazilian official position that it will 
not limit its GHG emissions until the middle of the century.4 
 
However, in practice the Brazilian proposal faces some major difficulties that prevent it from being 
immediately operational in the UNFCCC negotiations. First, from a scientific perspective, the 
calculations of different countries’ contributions to the global temperature do not take into account the 
response of the Earth’s ecosystems to GHG emissions. Second, there are serious concerns regarding 
the reliability of historical data on GHG emissions. Jointly, these restrictions are enough to rule out 
the method as a basis for negotiating future mitigation targets.5 
 

10.2 The Brazilian Proposal: the Clean Development Mechanism  
Another measures that came out of the Brazilian Proposal was the initiative for a Clean Development 
Fund, which in the subsequent negotiations were modified into the Clean Development Mechanism 
(CDM) as we know it from the Kyoto Protocol. The Brazilian proposal was intended to achieve 
several objectives. First, it sought to create a financial mechanism for the transfer of resources from 
developed to developing countries. Second, it offered an emissions trading mechanism that would 
guarantee some benefit to the developing world. Finally, it provided a compliance enforcement 

mechanism in the case that Annex 1 countries 
failed to meet their commitments to reduce 
GHG’s. While these ambitions served as the 
basis for what was later to become the CDM, 
the original Fund differed in the sense that it 
was tied to the notion of historical emissions.6 
 
Brazil, however, soon adhered also to the new 
mechanism and has since then been one of the 
principal advocates of the CDM. In fact, Brazil 
was the first country to assign a Designated 
National Authority (DNA), and it also hosted 
the first registered CDM project in the world, a 
landfills project outside Nova Iguaçu in the 
state of Rio de Janeiro.7 Presently, Brazil holds 

                                                        
1 Johnson, "Brazil and the Politics of the Climate Change Negotiations." p 189 
2 Persson & Azar, 2004, p. 2. 
3 Luiz Gylvan Meira Filho and José Domingos Gonzalez Miguez, Note on the Time-Dependent Relationship between Emissions 
of Greenhouse Gases and Climate Change (Brasília, DF: MCT, 2000). and Michel den Elzen and Michiel Schaeffer, 
"Responsibility for Past and Future Global Warming: Uncertainties in Attributing Anthropogenic Climate Change," Climatic 
Change 54 (2002). 
4 La Rovere and Pereira. Brazil & climate change: a country profile. 
5 La Rovere, Climate Change and Sustainable Development Strategies: A Brazilian Perspective. p. 28. 
6 Johnson, "Brazil and the Politics of the Climate Change Negotiations." 
7 Brasil se beneficiará do primeiro projeto de cooperação de Kyoto. Agence France Presse, 18 November 2004 [cited 28 July 
2005]. Available from LexisNexis. 

Clean Development Mechanism (CDM) 

As specified in Article 12 of the Kyoto Protocol, the 
CDM allows industrialized countries (so-called 
Annex 1 countries) with a GHG reduction 
commitment to invest in emission reducing projects 
in developing countries as an alternative to what is 
generally considered more costly emission reductions 
in their own countries. In theory, the CDM allows 
thereby for a drastic reduction of costs for the 
industrialized countries, while achieving the same 
amount of emission reductions as without the CDM. 
Also, it becomes in practice an important instrument 
for technology transfer and business opportunities. 
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18,4% (80 out of 434) of all registered CDM projects in the world, and the country is thus the second 
largest host of CDM projects after India (127 projects).1 It is thus expected to be responsible for a 
reduction of 187 million tonnes CO2eq, or 10% of the world total, for the first crediting period, 
which puts Brazil in third place after China (34%) and India (24%).2 For some time, Brazil was 
also the most expansive market but it is currently losing pace, primarily to China and India.3 Still, 
Brazil remains in many aspects one of the most mature CDM markets because of its longer history in 
the field. 
 
Of the country’s registered CDM projects nearly 75% are in the energy, mainly bagasse cogeneration 
and biogas (disposal and landfills). Other areas of activity are electric generation, fuel switching, and 
methane recovery. As of today, most of the projects are located in the more developed Southeastern 
parts of the country, principally São Paulo (25%) and Minas Gerais (13%), and not, as the mechanism 
would suggest, in the impoverish North and Northeast.4 This, however, seems to be a global trend and 
illustrates, perhaps, a more fundamental problem with the CDM itself.5  
 
In the recent UNFCCC negotiations, Brazil has pressed hard to improve and guarantee a continuation 
of the CDM function beyond 2012. Clearly, the country sees a great potential in a growing CDM 
market, and it is therefore anxious to keep the momentum going. However, the present uncertainties, 
it argues, are currently holding back investors and thereby potentially stalling the process. Other 
challenges concern the notion of additionality and how to speed up the registration process.6  
 

10.3 The Forest Proposal of 2006 
A final Brazilian contribution to the ongoing UNFCCC process is the recent suggestion, announced at 
COP-12 in Nairobi, to create a Forest Fund within the UNFCCC framework that would compensate 
developing countries for slowing down the destruction of their rainforests. Briefly, the idea is that 
countries that reduce their rate of deforestation under a certain level for a given period of time would 
be eligible for financial support through the fund. The principal ambition, according to the Brazilian 
government, is to create a mechanism that accounts for ‘additionality’ also in issues regarding native 
forests. Put simply, instead of paying to maintain the forest standing, industrialized countries would 
pay to have the native ecosystem absorb, and thus reduce, GHG’s in the atmosphere. Still, time the 
proposal is not a CDM project since it does not generate credits to be sold on emissions trading 
markets. Instead, any payments would come out of the suggested fund that will be financed on a 
voluntary basis. Brazil argues that this approach has large environmental benefits since the resulting 
emission reductions would be above and beyond, rather than substituting for, those of developed 
countries. Also, the proposal would fill an important lacuna among the global agreements that only 
allow credits for the replanting of trees on already cleared terrain but offer no incentives for 
preventing cutting in native forests.  
 
The Brazilian Forest Proposal is by no means the only one in this area. Quite the contrary, at the 
meeting a coalition of 15 rainforest nations led by Papua New Guinea presented a similar proposal to 

                                                        
1 UNFCCC. Registered project by host parties. [The UNFCCC CDM website] UNFCCC, 13 December 2006 [cited 13 December 
2006]. Available from http://cdm.unfccc.int/Statistics/Registration/NumOfRegisteredProjByHostPartiesPieChart.html. 
2 Ministry of Science and Technology. Current status of the project activities under the Clean Development Mechanism (CDM) 
in Brazil and the world. [Working paper] MCT, 20 October 2006 [cited 28 October 2006]. Available from 
http://www.mct.gov.br/upd_blob/10435.pdf. p. 4. 
3 Latinos perdem espaço na venda de créditos de carbono. O Estado São Paulo, 26 October 2006 [cited 26 October 2006]. 
Available from http://www.estadao.com.br. 
4 Ministry of Science and Technology. Current status of the project activities under the Clean Development Mechanism (CDM) 
in Brazil and the world. pp. 6ff. 
5 Martina Jung, "Host country attractiveness for CDM non-sink projects," Energy Policy 34 (2006). 
6 José Goldemberg and Luiz Gylvan Meira Filho, "Protocolo de Kyoto estabeleceu limites para as emissões de gases," O 
Estado de São Paulo, 28 April 2005. 
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allow CDM-type credits for reduced deforestation. Yet, the Proposal illustrates the priority that Brazil 
gives to the issue. Clearly, for reasons outlined above land-use and deforestation in the Amazon is the 
principal issue for the country with regards to climate change. At the same time, to maintain 
sovereignty and prevent a perceived international intrusion in the Amazon is also an important policy 
stance.  
 
Even though it might be too early to evaluate its full impact, at least the Brazilian Forest Proposal did 
not receive universal acclamation. Instead, it was, if anything, met with indifference at its presentation 
in Nairobi. The more harsh critics claimed that it its notion of voluntary donations was ‘unreal’, and 
others even went as far as to suggest that it was yet another attempt by developing countries to get 
cash for preserving their forests.   Brazil, for its part, saw a 30% decrease in deforestation rates last 
year and is likely to do even better this year. The highest levels of deforestation in Brazil were 
registered in 2004.1 
 

10.4 Comments 
The Brazilian position with regards to the UNFCCC process is complex. As indicated, Brazil has over 
the years taken an active and strong stance on many issues, often in outright opposition to that of 
industrialized countries. More generally, there are four recurring themes guiding the Brazilian stance. 
First, an emphasis on the importance of the climate change issue and the urgent need for action. 
Second, the primary responsibility of industrialized countries to take immediate action in line with the 
“common but differentiated responsibilities” stated in the UNFCCC. Third, the importance of 
providing access to technology and financial aid to developing countries. Finally, a sense of pride 
over the country’s own domestic GHG reductions, thereby opposing the view that developing 
countries are doing nothing.2 
 
Still, although these views are largely in line with the common interests of the developing world 
position in the climate negotiations, it would be erroneous to conclude that there is a complete 
convergence of interests between Brazil and the rest of the G-77 and China negotiating bloc, or that 
Brazil oppose the United States and the OECD negotiating bloc at every opportunity.3  
 
One critical issue where the Brazilian position has differed from that of G77/China is, for example, 
the treatment of carbon sinks and the issue of avoided deforestation. Another area where Brazil differs 
from the rest of G77/China is adaptation, which the former consider a secondary issue.4 As a 
concluding remark, though, these international activities have, as already indicated, not always 
corresponded with domestic efforts.5 
 

                                                        
1 The present section is based on Cláudio Angelo. Brasil quer fundo mundial contra o desmatamento. Folha de São Paulo, 29 
August 2006 [cited 30 September 2006]. Available from http://www1.folha.uol.com.br/folha/ciencia/ult306u15098.shtml. Andrea 
Welsh. Brazil proposes fund to stem rainforest cutting. Reuters, 31 August 2006 [cited 6 September 2006]. Available from 
http://www.reuters.com. Ana Flor. Brasil tenta pôr floresta na conta do clima. Folha de São Paulo, 15 November 2006 [cited 19 
November 2006]. Available from http://www1.folha.uol.com.br/folha/ciencia/ult306u15515.shtml. and Pablo Uchoa. ONGs 
criticam plano brasileiro contra desmatamento. Folha de São Paulo, 16 November 2006 [cited 19 November 2006]. Available 
from http://www1.folha.uol.com.br/folha/bbc/ult272u58642.shtml. 
2 Persson and Azar, 2004, p. 2. 
3 Johnson, "Brazil and the Politics of the Climate Change Negotiations." p 200 
4 Persson and Azar, "Brazil Beyond Kyoto: Prospects and Problems in Handling Tropical Deforestation in a Second 
Commitment Period." P 32 
5 Ramakrishna et al., Action Versus Words: Implementation of the UNFCCC by Select Developing Countries. pp. 18f. 
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10.5 Summary 
As a signatory party of the UNFCCC, Brazil has both signed and ratified the Kyoto Protocol. More 
generally, the country has also made notable efforts to comply with UNFCCC requirements. One 
important achievement was the submission of a national communication in December 2004. In 
addition, Brazil has also argued that some of the its domestic energy and alternative fuel programs 
(PROINFA, PROÁLCOOL, and PNBD) should be accounted for as part of the commitment that 
Brazil has as a signatory of the UNFCCC.  
 
Internationally, Brazil has had a visible, proactive, and influential role in the continuous UNFCCC 
negotiations. In effect, there are three issues that the Brazilian government has been particularly 
concerned with and thus actively sought to influence. One refers to emissions responsibilities. This 
generated during the negotiations of the Kyoto Protocol the so-called Brazilian Proposal, according to 
which future commitments should be based on each country’s historical contribution to increased 
global mean surface temperature, rather than its current annual emissions. A second issues concerns 
the creation of mechanisms that allow developed countries some flexibility in meeting their emissions 
targets. This topic, which was direct linked to the previously mentioned Brazilian Proposal, suggested 
the creation of a Clean Development Fund, which in the subsequent negotiations was modified into 
the Clean Development Mechanism (CDM) as we know it from the Kyoto Protocol. Finally, Brazil 
has always been active in issues regarding land-use change and forestry. Consequently, it presented at 
COP-12 in Nairobi a proposal to create a Forest Fund within the UNFCCC framework that would 
compensate developing countries for slowing down the destruction of their rainforests. 
 
The Brazilian position with regards to the UNFCCC process is complex. More generally, there are 
four recurring themes guiding the Brazilian stance. First, an emphasis on the importance of the 
climate change issue and the urgent need for action. Second, the primary responsibility of 
industrialized countries to take immediate action in line with the “common but differentiated 
responsibilities” stated in the UNFCCC. Third, the importance of providing access to technology and 
financial aid to developing countries. Finally, a sense of pride over the country’s own domestic GHG 
reductions, thereby opposing the view that developing countries are doing nothing. Still, although 
these views are largely in line with the common interests of the developing world position in the 
climate negotiations, it would be erroneous to conclude that there is a complete convergence of 
interests between Brazil and the rest of the G-77 and China negotiating bloc, or that Brazil oppose the 
United States and the OECD negotiating bloc at every opportunity. 
 

11 Regional Energy Collaboration 
Finally, there is the question of regional collaboration. This has always been a sensitive issue on the 
Southern Cone, but many observers are now suggesting that energy issues might even promote the 
process towards more extended regional political and economic integration. Clearly, there is a natural 
market for energy integration in the region, with a complementarity in fuel sources, as well as the 
existence of both surplus and deficit countries.1 This process, it could be argued, is already underway 
through various commercial initiatives, such as Petrobras investments in pipelines connecting the 
Bolivian gas-fields with end-consumers in Brazil. The question is, instead, to what extent this process 
should be further enhanced by established governance structures. There are a couple of initiatives that 
potentially could take on that role, even though the prospects already from the outset are very bleak. 
 
Perhaps the most promising project so far is the Initiative for the Integration of South American 
Regional Infrastructure (IIRSA), which was established in 2000 at the South American Presidents 
                                                        
1 Pierre-Olivier Pineau, Anil Hira, and Karl Froschauer, "Measuring international electricity integration: a comparative study of 
the power systems under the Nordic Council, MERCOSUR, and NAFTA," Energy Policy 32 (2004). p 1459 + 1464 
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Summit in Brasília, Brazil. Briefly, it constitutes a blueprint for the development of electrical and 
transportation infrastructure in South America at large, and it is based on principles such as open 
regionalism, integration and development. Among the institutions supporting the project are the Inter-
American Development Bank (IDB) and the Brazilian Development Bank (BNDES). In effect, IIRSA 

takes on a coordinating role between national 
governments, regional financial institutions, the 
private sector and the civil society, with the 
objective to promote public-private partnerships 
(PPP) in the region.1 It is at current stage difficult 
to evaluate IIRSA’s impact, even though the 
project has been criticized for being yet another 
scheme supporting international business’ silent 
exploitation of the South American region.2 
 
The other potential regional governance system is, 
obviously, Mercosur that could be revitalized by 
the recent entrance of Venezuela as a new member. 
The participation of Venezuela raises, clearly, new 
perspectives and supports the notion of energy as 
an important driver for regional integration.3 With 
the inclusion of Venezuela, Mercosur’s physical 
territory now stretches from the Caribbean in the 
north to Patagonia in the south and there are 
already incipient plans of building pipelines that 
would provide Argentina with natural gas from 

Venezuela.4 In fact, Venezuelan president Hugo Chávez has already initiated negotiations to establish 
a mechanism for energetic macro-coordination, PetroSur, which would include Venezuela, Brazil, 
Argentina and Uruguay. A central piece in this effort is an extended collaboration between the 
national-oil companies of Venezuela (PdVSA), Brazil (Petrobras) and Argentina (Enesa) in the areas 
of exploration, refining and transport, as well as shipbuilding.5 Some of these initiatives seem to have 
substance, since PdVSA and Petrobras recently presented a series of projects involving joint 
investments, mainly in the upstream sub-sector.6 This could possibly illustrate a trend towards 
increased collaboration between the public and private sectors, and also give the necessary financial 
weight to the integration project. Still, there is a lot of skepticism about the development and many 
observers claim that this is more Chávez’s political-ideological project than anything else.7 Also, it is 
doubtful to what extent Mercosur in its current form posits the institutional framework to actually 
support the process.8 Mercosur’s general influence up until today’s date has been poor, to say the 

                                                        
1 Inititative for the Integration of South American Regional Infrastructure. Homepage. IIRSA, 2006 [cited 6 October 2006]. 
Available from http://www.iirsa.org/Home_ENG.asp?CodIdioma=ENG. and Ignacio F. Lara, "The Development of Mercosur and 
Potentialities of the Energy Sector," Crossroads 6, No. 1 (2006). p. 74f. 
2 Raúl Zibechi. IIRSA: la integración a la medida de los mercados. International Relations Center, 13 June 2006 [cited 6 
October 2006]. Available from http://www.irc-online.org/. 
3 For a more general discussion on energy and regional integration is South America, see Román, "The Implementation of 
International Regimes: the Case of the Amazon Cooperation Treaty". Chapter 6. pp. 141-227 
4 The explosive nature of gas: Energy in South America. The Economist, 11 February 2006 [cited 5 September 2006]. Available 
from LexisNexis. 
5 Presidentes Lula, Chávez e Kirchner acertam criação da Petrosul. Jornal do Commercio, 11 May 2005 [cited 18 October 
2006]. Available from LexisNexis. 
6 "South America: a long and winding part towards energy sector integration". Energy Economist.  No. 285 (2005). 19. [cited 2 
October]. Available from LexisNexis. 
7 "Downhill from here: Mercosur' s summit," The Economist, 27 July 2006. 
8 Richard Lapper, "Venezuela to put pep into Mercosur summit," Financial Times, 20 July 2006. 

Mercosur 

Mercosur is a regional trade agreement between 
Brazil, Argentina, Paraguay Uruguay, and 
Venezuela, founded in 1991 through the Treaty 
of Asunción, in order to stimulate trade and 
create the conditions for a further integration of 
the region. The legal and organizational 
framework of Mercosur was later formalized in 
the Protocol of Ouro Preto in December 1994, 
and on December 31, 2004 the treaty went into 
effect.  

 
Bolivia, Chile, Colombia, Ecuador and Peru 
currently have associate member status. 
Venezuela signed its membership agreement on 
17 June 2006, and became a full member on 
July 4 of the same year. Together, the 
cumulative GDP of the member countries makes 
the region the fourth largest economy in the 
world 
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least.1 Moreover, it is clear that any initiative for regional cooperation, in order to take off, will have 
to grapple with the socio-political consequences that follow from endemic corruption and the 
economic disparities in the region.2 In the best of worlds, though, increased collaboration in sectors of 
the energy area could have important spillover effects that enforce also a broader regional 
integration.3  
 
With regards to climate change, more specifically, there is currently no institutionalized collaboration 
between the countries in the region. 
 

11.1 Summary 
The question of regional collaboration has always been a sensitive issue on the Southern Cone. Still, 
many observers are now suggesting that energy issues might even promote extended regional political 
and economic integration. Clearly, there is a natural market for energy integration in the region, with 
a complementarity in fuel sources, as well as the existence of both surplus and deficit countries. This 
integrative process, it could be argued, is already underway through various commercial initiatives, 
such as Petrobras investments in pipelines connecting the Bolivian gas-fields with end-consumers in 
Brazil.  
 
There are, however, few governance structures that could support the ongoing development. One is 
the Initiative for the Integration of South American Regional Infrastructure (IIRSA) that was 
suggested by the Brazilian government in 2000 as a blueprint for the development of electrical and 
transportation infrastructure in South America at large. The initiative, however, is not an institutional 
framework in the regulatory sense and has also been criticized for being yet another scheme 
supporting international business’ silent exploitation of the South American region. Another 
framework that could potentially support the process is Mercosur, founded in 1991 with the ambition 
to stimulate trade and create the conditions for a further integration of the region. Mercosur’s general 
influence, however, has up until today’s date been poor, and it does not seem to have the institutional 
capacity to support the process. More generally, first priority for any initiative regarding regional 
cooperation will be to alleviate the socio-political consequences that follow from endemic corruption 
and the economic disparities in the region.  
 
With regards to climate change, more specifically, there is currently no institutionalized collaboration 
between the countries in the region. 

                                                        
1 Heinz G. Preusse, "Banks, Financial Liberalisation and Financial Crises in Emerging Markets," The World Economy 24, No. 7 
(2001). 
2 "South America: a long and winding part towards energy sector integration".  
3 More generally, see Lara, "The Development of Mercosur and Potentialities of the Energy Sector." 
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Part IV 
 

Case Studies from the Energy Sector 
 
 
 
 

The present section pursues a number of case studies, intended to illustrate some of the dynamics in 
operations on the Brazilian energy market. The ambition is, first and foremost, to give a descriptive 
overview of the present situation in some energy sectors. However, the comparative approach also 

allows us to distill some more general patterns regarding the competitive concerns that could 
potentially generate GHG reductions as a secondary effect. The discussion will evolve around five 

different energy sectors: natural gas, ethanol, energetic cogeneration, biodiesel, and the use of 
charcoal. 

 
 

12 Current Developments in the Energy Sector 
After having discussed both the policy context, i.e. the general conditions in which policies emerge, 
as well as the concrete policy suggestions and programs suggested by the Brazilian government, we 
now turn to some real cases to se how, in effect, some energy markets are evolving. The sectors have 
been chosen according to criteria outlined earlier. The ambition is to provide an updated descriptive 
analysis on some of the major and also explain as to why this is taking place. 
 

12.1 Natural Gas 
The first energy source of interest for this study is natural gas. This is not because of current rates of 
consumption, which are in fact relatively low (9,3% of TPES in 2005), but rather due to the recent 
expansion in the sector. As pointed out earlier, the New Petroleum Law of 1997 was only one of 
several initiatives to diversify the Brazilian energy matrix, and it made it clear that natural was the 
preferred option. There are various reasons for this, each which could be framed as a competitive 
concern. Most fundamentally, though, the priority of natural gas is a matter of energy security, where 
several considerations come into play. One aspect of security is the high degree of complementarity, 
by which natural gas in effect can substitute for both hydropower (in the electricity sector) and oil (in 
the fuels sector). Also, the transitionary character of natural gas implies that it could serve as a 
‘bridge’ between the current fossil-based energy matrix and any new future energy source. Finally, 
natural gas has certain accessibility, in the sense that Brazil possesses enough gas reserves to have a 
domestic production in the future. From a stricter climate change perspective the extended use of 
natural gas has, though, a dubious role. On the one hand, current policies carry anticipated negative 
secondary effects, by increasing the rate of fossil fuels in the Brazilian energy mix. On the other hand, 
it could be argued that it is the least polluting existing alternative and, hence, a preventive measure 
with positive effects. 
 
The emphasis on natural gas is a recent phenomenon. Less than a decade ago natural gas constituted 
only 2% of Brazil’s primary energy supply,1 but since 1994 gas consumption has increased by 700%.1 

                                                        
1 David R. Mares, "Natural Gas Pipelines in The Southern Cone,"  (Stanford: Program on Energy and Sustainable Development 
at Standford University and the James Baker III Institute for Public Policy of Rice University, 2004). p. 16 
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More important, though, growth continues to be strong. Only in the last three years, gas consumption 
has increased by 17,5% per year,2 with projections for 2006 indicating a continued 15% growth.3 In 
2005, this translated into a total demand of 44,9 million m3 per day. With these growth rates, Brazil 
could have 30% of its total energy demand from natural gas within 10 years.4  
 
With regards to demand, almost 42% of total gas consumption (around 16 billion m3) comes from 
industry (2003). The other two large segments were the energy sector (18,3%) and the transportation 
sector (8,2%).5 Particularly, the latter segment deserves attention. There is currently more than 1 
million light vehicles running on compressed natural gas (CNG) in Brazil, but the number is growing 
at a rate of almost 20% per year.6 The trend is particularly strong in the large urban areas of São Paulo 
and Rio de Janeiro, where, for instance, around 90% of all taxi cars operate on CNG. Even more 
interesting, though, a majority of these cars have a technical solution that allows them to run on two, 
or even three, different fuels. We shall return to this issue later. 
 
According to recent estimates, Brazil could be self-sufficient in natural gas by 2009.7 The conditions 
seem advantageous and internal production is currently expanding at a rapid pace, with new 
concession rights being auctioned under a system of public bidding. In 2004, Brazil’s proven natural 
gas reserves stood at 326,1 million m3, which represented 65,5% of total reserves (498,2 million m3). 
Just like with petroleum, the majority of these findings (77,4%) are offshore assets. However, 
contrary to the oil findings the natural gas reserves are more spread out geographically. The principal 
reserves (36,5%) are found in the state of Rio de Janeiro, primarily in the Campos Basin, and São 
Paulo (24,1%), where major findings in the Santos Basin recently were reported.8 Other important 
areas are Amazonas (onshore), Espírito Santo, Bahia and Rio Grande do Norte.9 This physical 
extension creates, as we shall see, considerable challenges in that it requires large investments in 
infrastructure.  
 
Still, the current domestic gas production does not cover internal demand. Consequently, Brazil is 
presently importing around one-third of its natural gas. The main gas provider is Bolivia, which 
supplies 94,4% of Brazilian import, with the remainder originating from Argentina.10 In 2005, total 
Brazilian import translated into 9 billion m3 of natural gas, with a total value of US$ 1044 million. 
This was in itself an 11% increase from 2004.11 From a strict demand-side perspective, there are no 
indications that import will decrease.12 
 
At the same time, the gas industry is currently in a critical situation and formative moment. One 
highly influential factor that comes into play is the geopolitical situation, and the emerging trend 
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5 Ministry of Mines and Energy, Brazilian Energy Balance 2004. Table 2, p. 43. 
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towards a joint energy market on the Southern Cone. This situation, with all its opportunities and 
pitfalls, brings clearly the question of energy security into yet another light. Apart from Brazil there 
are three main actors in this market. 
 
The first one is Argentina that has a long history with natural gas and over the years has become one 
of the most advanced countries in the world with regards to market penetration and use. Around half 
of the country’s primary energy is currently generated from gas, which is utilized in all sectors. The 
country has, for example, the world’s largest fleet of passenger cars running on natural gas, 
approaching 1,5 million,1 and about 61% of installed electricity generation capacity was in 2003 
based on natural gas.2 The development is principally attributed to the country’s large internal gas 
reserves that not only have covered Argentina’s internal consumption but also constituted a major 
export item. Still, the Argentinean gas market is, as we shall seem currently in deep decline.  
 
The Argentinean situation could in turn be contrasted with that if Bolivia that only recently emerged 
as a large producer of natural gas. Systematic exploration in Bolivia began in earnest in the mid-
1990s, following a radical privatization of the gas sector, and has since 1997 seen a 600% increase in 
proven natural gas reserves.3 Most of these resources are currently in the hands of foreign companies, 
with Brazilian Petrobras (41%) and Spanish-Argentinean conglomerate Repsol YPF (35%) as the 
main players.4 Presently, Bolivia holds the second largest assets in South America after Venezuela, 
and while gas production is declining in Argentina, the Bolivian market has been expanding both in 

terms of production as well as export. 
According to every estimate there will be 
many years before it reaches peak 
productivity.5 More recent events could, 
though, possibly change this picture. The 
Bolivian gas market is, at the time of 
writing, under strong pressure, following 
newly elected President Evo Morales’ 
decision in May 2006 to nationalize the gas 
industry. 
 
Chile, finally, is also a large consumer of 
natural gas, which currently accounts for 
19% of the country’s primary energy 
demand, but, as opposed to Argentina and 
Bolivia, the country has no internal gas 
reserves. Instead, the Chilean emphasis on 
natural gas is the result of the government’s 
decision to diversify the country’s energy 
portfolio.6 Following the rapid economic 
growth in the 1990s, Chile’s energy 
consumption increased by 300% between 
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Multiple fuels vehicles 

One of the principal traits of current energy context in 
Brazil is the success of light vehicles running on multiple 
fuels. The combinations vary. One bi-fuel solution is to 
have cars combine an ordinary gasoline engine with a 
CNG tank. Through additional conversion equipment, the 
driver can then switch between natural gas and gasoline 
by simply pushing a button, even while driving. Another 
bi-fuel solution is the so-called flex-fuel vehicles. 
Technically, these are ethanol cars that run with arbitrary 
combinations of gasoline and alcohol (up to 100% of 
alcohol). Contrary to general belief, though, most current 
flex-fuel engines in Brazil cannot use pure gasoline. 
Instead, they are designed to run on gasoline mixed with 
20% to 25% of ethanol, which is obligatory in Brazil. The 
tri-fuel, then, is simply a flex-fuel car with an added CNG 
conversion. However, this is an area of constant 
development. Only recently (2006), Fiat introduced a yet 
new car model, the Fiat Siena Tetra fuel, which is 
designed to run on 100% ethanol, E25 (Brazil's common 
gasoline mixture of 75% gasoline and 25% ethanol), pure 
gasoline (not available in Brazil) and natural gas. 
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1991 and 2003, and the Chilean government was thus forced to diversify and extend the country’s 
energy system. In this effort, it gave special preference to natural gas.1 Since Chile has no internal 
production of natural gas it decided to import all of the necessary gas from Argentina.2  
 
The scenario is thus one in which there are four players: Argentina, being historically the large 
producer and consumer; Bolivia that is currently stepping up as a major producer; Chile, which has no 
assets but is largely dependent on natural gas for its consumption; and Brazil that aiming to become 
both a large consumer and producer of natural gas. Yet, recent developments are illustrative of the 
potential impact of both regulatory design and structural interdependence. 
 
The basis for the current situation started with the collapse of the Argentinean gas market in 2004. 
Briefly, the country’s gas industry had at the time gone through a radical deregulation, in which 
foreign firms invested more than US$ 50 billion during the 1990s, buying out state monopolies in all 
parts of the value-chain. The result was a virtual explosion of the market, where consumers got used 
to reliable heating and power. As a result, consumption also increased rapidly. This development, 
however, came to an abrupt end with the economic crisis in 2001-2002. As the government 
abandoned the 1-1 conversion between the peso and the US dollar, it also froze energy prices to 
maintain political support from end-consumers. The result was an artificial energy market with 
extremely low prices. Needless to say, consumption soon soared. At the same time, someone had to 
pay the actual price for the energy. This fell initially on the gas companies – but only for a short time. 
It did not take long before the entire energy industry collapsed, as individual firms lost their revenues 
and were forced to default on debts. Many of the companies also left the country. Still, far worse than 
anything else, no investments were made neither in maintenance nor the exploration of new gas 
reserves. This situation eventually caught up with the market that saw a 21% drop in the country’s 
natural gas reserves between 2000 and 2003. Then, in 2004 Argentina entered its first major energy 
crisis. There was simply no gas to cover the demand.3 According to recent estimates, Argentina will 
literary run out gas in only eight years from now.4 
 
The story could have ended here. But the continuation illustrates the high interdependence of the 
energy market on the Southern Cone. In order to, at least partly, solve the country’s energy problem, 
the Argentinean government decided to breach its export contracts on natural gas with both Chile and 
Uruguay. This was done unilaterally and essentially without warning. Obviously, this had a 
devastating effect on both of them. Uruguay, which has over 30% of its electricity imported from 
Argentina, took the more immediate effects but could relatively quickly substitute the imposed energy 
shortages by importing electricity form Paraguay.5 Chile, on the other hand, suffered more long-term 
consequences, since it had nearly all of its gas imports from Argentina and was physically isolated 
from any alternative energy sources. Moreover, being totally unprepared for this development, Chile 
had also invested considerably in infrastructure to support the import of gas from Argentina. It was 
thus literary built in to that option. This was not altered overnight.6 
 
The only option remaining to the Chilean government in the region was to approach Bolivia for an 
import deal that would substitute for the Argentinean gas. However, the newly elected President, Mr. 
Evo Morales, staunchly refused to even negotiate if Chile did not return the territory it acquired from 
                                                        
1 OLADE, Energy Review of Latin America and the Caribbean 2003 (Quito: OLADE, 2004). p. 30. 
2 Energy Information Administration. Country Analysis Briefs - Argentina. 
3 "Argentina's looming energy crisis," The Economist, 16 June 2005. 
4 Roberto Kozulj, Crisis de la industria del gas natural en Argentina, vol. 88, Serie recursos naturales e infraestuctura (Santiago 
de Chile: ECLAC, 2005). and Ricardo Andrés De Dicco. En 2010... ¡Argentina sin energía! Investigaciones Rodolfo Walsh, 19 
March 2005 [cited 5 October 2006]. Available from http://www.rodolfowalsh.org/spip.php?article517#dia. 
5 "Will Argentina's energy crisis set back energy integration in the southern cone?" Energy Economist.  No. 272 (2006). 25. 
[cited 3 October]. Available from LexisNexis. 
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Bolivia in the War of the Pacific (1879-83). This piece of land in the Northern parts of Chile is of 
critical strategic importance to Bolivia, not only because of its valuable mineral resources, but 
primarily because it would provide the country access to the Pacific. However, in order to further 
pressure the Chileans, the Bolivian government also informed its Argentinean counterpart, which was 
increasingly pressed by its own lack of gas and also wanted to import from Bolivia, that Argentina 
could only buy gas from Bolivia provided that none of it was re-exported to Chile. The Chileans, 
however, refused to discuss the territorial issue and decided, instead, to seek other means to substitute 
for the Argentinean gas. 1 Currently, it appears as if natural gas continues to be the principal priority 
for Chile. Recently, the government announced its intentions to invest in technology for liquefied 
natural gas (LNG).2 Also, there are indications of major natural gas findings in the southern parts of 
Chilean Patagonia.3 
 

This combination of incompatibilities in 
regulatory design and interdependency is 
currently coming into play in the relations 
between Brazil and Bolivia. Only a few 
months after taking office, President Morales 
decided in May this year to nationalize the 
Bolivian gas industry. According to a new 
decree, private energy companies will have to 
sell a controlling share to the Bolivian 
government and renegotiate contracts. At the 
largest gas fields, royalty payments will 
increase from 50% to 82%.4 For Petrobras, 
which has invested more than US$ 300 
million in Bolivia, this is a hard blow and it 
also puts Brazilian in a difficult supply 
situation.5 As already indicated, Brazil has 
almost 95% of its gas imports from Bolivia, 
As a result, Petrobras is now jump-starting its 

domestic production efforts, aiming at a 153% increase in internal production over the next two 
years.6 Clearly, competitive concerns related to energy security have had a decisive impact on this 
development. 
 
The question now is what happens with the regional energy market. The situation is uncertain, to say 
the least. Presently, the Southern Cone is one the fastest growing regions in the world with regards to 
natural gas and expected to remain so over the next decades.7 At the same time there are doubts 
whether this development will persist. As already indicated, regional governmental institutions are too 
weak to drive the development, so in the end the initiative has to come from the private sector. Still, 
here regulatory arrangements, again, become critical. Currently, there are major asymmetries in 
national regulatory frameworks, which, in turn, causes imbalances and uncertainties in long-term 
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Liquefied Natural Gas (LNG) 

One way to overcome some of the problems related to the 
transportation of natural gas is the extended use of 
liquefied natural gas (LNG). Technically, LNG is natural 
gas that has been processed to remove impurities and 
heavy hydrocarbons and then condensed into a liquid at 
almost atmospheric pressure by cooling it to 
approximately -163° C. As such, LNG has several 
advantages. While it takes up around 1/614th the volume 
of natural gas, it is far more cost-efficient to transport 
over long distances where pipelines do not exist. 
Moreover, LNG is odorless, colorless, non-corrosive, and 
non-toxic. Similarly, neither LNG, nor its vapor, can 
explode in an unconfined environment. The principal 
limitation is, instead, the price of building liquefication 
plants that is exceedingly high. However, as costs go 
down LNG is becoming an increasingly viable option. 
(Built on Wikipedia) 
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contracts that secure cross-border trade in the region.1 The result is, potentially, a lack of further 
investments in much needed infrastructure. 
 
In addition to these regional geopolitical influences, the Brazilian gas industry is also confronted with 
major internal structural challenges that will affect its future performance. Just like many other 
industry sectors, the gas industry also went through a radical privatization scheme during the 1990’s, 
and it is still struggling to find the optimal regulatory balance.  
 
A first issue concerns the question of pricing. As already pointed out, all prices fuel prices in Brazil 
are in theory unregulated. Yet, government has obviously an interest in maintaining supply at a 
reasonable price. Hence, the principal challenge for government is to stimulate gas consumption 
beyond a critical mass, where the market becomes self-sustaining, without interfering with economic 
market forces. In this context, pricing along the value-chain becomes a critical instrument to balance 
supply and demand. Again, Petrobras serves as a prolonged arm of the government by setting prices 
to distributors.2 The pricing can work in both directions. For example, in order to stimulate a further 
use of gas among industry and public transportation, Petrobras has committed to maintain a price on 

gas equivalent to 55% of the price for 
one liter of diesel during 10 years.3 
Conversely, the company has on other 
occasions increased prices for light 
vehicles to slow down consumption 
among ordinary cars.4 
 
A second critical issue concerns 
investments, particularly in 
infrastructure. Also here the 
perspective of a value-chain is useful, 
since it allows us to distinguish the 
characteristics in the production, 
distribution, and commercialization of 
natural gas that create different 
incentives within each activity. Briefly, 
natural gas as a product is by all 
standards a commercial activity, since 
it can be substituted for other energy 
sources, like oil or coal. This makes it 
different from, for example, 

electricity.5 At the same time, natural gas is, unlike petroleum, no pure commodity but, with regards 
to transportation and distribution, a network industry with all the characteristics of a natural 
monopoly.6 Essentially, natural gas can only be transported through pipelines, which bring the gas to 
the end-market and its consumers. Building a pipeline, though, is by all means an enormous 
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Figure 7. Current system of gas pipelines in Brazil (ANP 2005) 
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investment and parallel, competing pipelines will therefore not be built. This makes it difficult to 
create a market for transportation of natural gas. Who will own the pipelines? Who will set the price 
for transportation? The situation involves, as we can see, all the classical challenges in privatizing and 
regulating natural monopolies.  
 
The gas market in Brazil is in urgent demand of an extended infrastructure. The existent gas reserves 
are, as already pointed out, dispersed and often far from the consumers. Despite the overall growth in 
the gas sector, natural gas is mainly used in the South and Southeast. Still, there are large parts of the 
country where natural gas is not used at all. This leaves two reflections. First, there is a need to go 
beyond aggregate data to fully understand the local incentives for energy use. Second, the regulatory 
aspects regarding transport will be crucial for the continued expansion of natural gas in Brazil. 
 
Currently, the transportation of natural gas in Brazil is entirely in the hands of Petrobras that owns and 
controls most of the infrastructure.1 This situation is, though, increasingly contested and many 
question the regulatory construction by which the main producer also holds a monopoly over 
distribution.2 In the meantime, Petrobras has announced its ambition to increase the company’s 
investments in the gas industry by 150%. In the next five years, it intends to spend US$ 16 billion in 
activities throughout the entire production chain (exploration, production, transportation and 
commercialization). Around US$ 5,2 billion will be dedicated to the construction of pipelines.3 
Another critical investment is the development of a re-gasification facility at Suape, in Pernambuco 
State, to import liquefied natural gas (LNG) into northeastern Brazil.4 The question is whether 
investments would increase in a more deregulated market.  

 
This raises, finally, some questions about the role of Petrobras. The company is without comparison 
the largest producer of natural gas in Brazil, controlling over 90% of the country’s natural gas 
reserves.5 The company’s semi-monopoly status is clearly a matter of concern to potential investors 
and it has, no doubt, prevented foreign capital to enter as expected.6 Moreover, there are instances in 
which this construction in effect creates opposing objectives with regard to other government policies. 
The question of whether Petrobras should be fully privatized or not is therefore a matter of constant 
debate. The implications following from the company’s particular status will be further illustrated in 
the continued discussions. 
 
To sum up, the ambition here is not to dwell on all regulatory aspects of the current Brazilian gas 
market but, rather, to illustrate that these issues are decisive for its continued development and, hence, 
also for future GHG emissions. In this case, the quality of the latter is under circumstances a 
secondary effect of gas regulations. There are, as we have seen, various issues at stake but, more 
importantly, an ongoing discussion on precisely these matters. At the time of writing, Congress is 
negotiating a new and separate legislation for the gas sector, where these issues are core.7 We will 
return the implication of regulatory design in our subsequent cases.  
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12.1.1 Summary 
Natural gas is currently the most rapidly expanding energy source in Brazil, with growth rates of more 
than 15% per year. With this increase, the country could have 30% of its total energy demand from 
natural gas within 10 years. The expansion is part of a deliberate strategy, most clearly expressed in 
the New Petroleum Law of 1997, to diversify the Brazilian energy matrix. This development could be 
framed as a competitive concern, in which energy security becomes the driving consideration. Due to 
its high degree of complementarity, transitionary character, and high accessibility, natural gas 
becomes a highly interesting alternative for the country. In effect, this generates an anticipated 
negative secondary effect in terms of increasing GHG emissions. However, the picture is not entirely 
clear, since the alternative might have been even worse. 
 
However, the current expansion is facing several challenges. One is the geopolitical situation, which 
threatens the emerging trend towards a common energy market on the Southern Cone. Fundamentally, 
recent political developments are currently only exposing the potential impact of both regulatory 
design and structural interdependence. Instead, major asymmetries in national regulatory frameworks 
cause imbalances and uncertainties in those long-term contracts that could secure cross-border trade 
in the region. The result is, potentially, a lack of further investments in much needed energy 
infrastructure. 
 
A similar pattern could be seen also in the domestic Brazilian context, where the government is still 
struggling to find the right regulatory balance in the privatization of the gas market. The natural gas 
industry poses in this case some particular problems, while parts of the value-chain have the character 
of a natural monopoly. A particular problem is the required investments in infrastructure. Despite its 
rapid expansion, the use of natural gas is, because of large distances and the elevated costs of building 
pipelines, highly concentrated in the southern and southeastern parts of the country. The situation is 
further complicated by the semi-monopoly status of Petrobras that completely dominates all sectors of 
the industry and thus prevent investments from other sources. At the time of writing, Congress is 
negotiating a new and separate legislation for the gas sector, where several of these issues will be 
approached. 
 

12.2 Ethanol  
Sugar is a critical crop in the sense that it yields an important agricultural commodity while at the 
same time it provides alternative sources of energy. This implies that it effectively falls under three 
governmental domains: agriculture, energy, and environment. In practice, it also provides various 
opportunities to balance different markets and policy objectives. This is important since sugar market 
itself has an inherent problem with excess production and price fluctuations.1 
 
Brazil has for a long time been one of the world-leading producers of sugar, and the country has also 
an extensive history in advancing its energetic use. In fact, ethanol derived from sugarcane was first 
used as an engine fuel in Brazil already in 1903 and thereafter heavily promoted by the government 
during the 1930’s and 1940’s. By 1941, ethanol production had reached 650 million liters and the fuel 
was mandatory in several states.2 
 
There are essentially two energy applications coming from sugar, and in practice they evolve from the 
same production process. The first is automotive ethanol. The second is cogeneration of energy 
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through the use of sugar-cane bagasse and other residues. Together these applications represent 13,9% 
of TPES and 31,2% of all renewable energy in Brazil.1 
 
The production of sugar is a straightforward process. First, the cane is first cut and relieved from its 
leaves and other residues, which are normally burnt already in the field. The remaining stalk is 
thereafter brought to a factory, where a large press squeezes out the juice, leaving the residual stalk, or 
bagasse, as a byproduct. Subsequently, the sugar juice is then either processed into refined sugar, or 
turned into ethanol. On a worldwide basis, less than half of the sugarcane (ranging for 35 to 47%) 
goes to sugar production, while the remainder enters the ethanol market.2 Traditionally, the bagasse 
and the other residues have been seen as waste, but technological advancements have recently made it 
possibly to utilize them as a source of energy. Initially, the idea was to support the internal production 
of sugar and ethanol but the technology has been so successful that many sugar plants effectively have 
become net producers of energy. We shall return to this issue shortly. 
 
The more recent effort to use ethanol as a transportation fuel came as direct response to the oil crisis 
of 1973. Being at the time heavily dependent on foreign oil supply, the military government decided 
that the country had to diversify its energy matrix and become self-sufficient on fuels. Again, energy 
security emerged as a critical driver for policy change. This resulted in the creation of the National 
Alcohol Fuel Program (PROÁLCOOL) that was established on 14 November 1975 (Decree no. 
76.593), with the objective to stimulate the production and use of ethanol as part of a larger 
automotive fuels policy. The program expanded 
rapidly. In 1978, the first cars fueled by ethanol 
alone came out on the market, and only in two 
years (from 1979 to 1980) the proportion of 
ethanol powered cars in the total of Otto cycle 
cars, both passenger and mixed use, 
manufactured in Brazil increased from 0.46% to 
26.8%. By 1986 and 1987, alcohol production 
peaked at a level of 12,3 billion liters, thereby 
exceeding the government's initial goal of 10,7 
billion liters by 15%. In these years, sales of 
ethanol-fueled cars also reached its highest 
point, with nearly 95% of total sales of Otto 
cycle vehicles for the domestic market.3  
 
Apart from the stated security objective, PROÁLCOOL also served several other objectives. Most 
importantly, by creating a domestic demand for ethanol the program gave a necessary boost to the 
Brazilian sugar industry, which at the time was suffering from declining world prices.4 This created, 
in turn, spin-off effects in related sectors and additional demand for technology development. In 
effect, the program thus reduced unemployment and spurred further innovation. Other important 
outcomes were the resulting improvement of air quality and, more generally, the alleviation of urban 
pressure through the creation of rural jobs.5 The latter is particularly important in Brazil, where the 
rural exodus to the big cities is causing serious social and environmental disruptions. More 
unknowingly, though, the program had also generated major GHG reductions as an unanticipated 
positive side-effect. 
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Otto and Diesel Cycles 

The engine most commonly used for automotive 
and industrial purposes today is the four-stroke 
cycle internal combustion engine, of which there 
are essentially different two types. One is the so-
called Otto cycle engine that starts ignition 
through a spark generated in a spark plug. Such 
engines could use different fuels, such as ethanol, 
methanol, gasoline and natural gas. The Diesel 
cycle engine, on the other hand, ignites through 
compression and runs, as the name indicates, 
primarily on diesel. 
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In order to encourage the implementation of PROÁLCOOL, the government undertook a series of 
measures. First, it provided generous tax exemptions and low-interest loans to agricultural enterprises 
for the construction of ethanol distilleries. Second, it guaranteed that the state-owned oil company, 
Petrobras, would purchase a certain amount of ethanol at a price that provided a certain profit to 
ethanol producers. Finally, the government also indexed consumer prices of alcohol at 59% of that of 
gasoline (later this was increased to 80%), something which was made possible through a cross-
subsidy system, where taxes from gasoline and diesel oil, in effect, partly financed ethanol 
production.1 Apart from these direct effects, the expansion of PROÁLCOOL also benefited from the 
second oil crisis of 1979, following the Iranian revolution, which hit Brazil much harder than the 
crisis of 1973 and led to a further strengthening of the program.2 Also, the authoritarian character of 
the Brazilian military government at the time made the implementation of this large-scale program a 
lot easier.3 
 
During this first phase of PROÁLCOOL (1975-1989), an estimated US$ 12,3 billion (US$ of 1995) 
was invested in the program, and apart from the apparent increase in ethanol production and sales, it 
had a considerable positive impact also in other areas.4 Briefly, it has been estimated that 
PROÁLCOOL, in the period between 1978 and 1990, created 720.000 direct jobs and more than 
200.000 indirect jobs in rural areas. Moreover, in the same period the program generated foreign 
exchange savings of US$18 billion (US$ of 1990). Also, it had, as already indicated, considerable 
environmental benefits, particular in reducing the emission of local air pollutants in big cities.5 
 
After 1987, however, PROÁLCOOL went into a stagnation phase that led to a virtual implosion of the 
program. In only ten years, from 1987 to 1997, the sales of ethanol-fueled cars dropped from nearly 
95% of the market to less than 0,5% of new automobile sales.6 There were several factors behind this 
development. One immediate factor was the Brazilian debt crisis of 1982 that effectively dried up the 
sources of finance.7 Another critical development was the rising price on the global sugar market, 
partly caused by a series of droughts that cut supply, which encouraged sugar producers to leave 
ethanol production and, instead, switch market.8 This caused severe disruptions in the supply of 
ethanol, which ultimately hit end-consumers and caused serious credibility problems for the ethanol 
industry.9 The event coincided, in turn, with a drastic fall in global oil prices after 1986 that made 
gasoline highly competitive again. This renewed interest in oil got a further boost by the discovery of 
large offshore oil fields outside the Brazilian coast. The new assets were considerable, covering 80% 
of total Brazilian demand, and all of a sudden energy security was no longer an issue, at least not with 
regards to oil.10 In this context, Petrobras decided that the company no longer had any interest in 
supporting PROÁLCOOL, which it regarded as a competitor.11 The construction was an odd one. 
Without having any ethanol production of its own, Petrobras was by law the sole responsible for its 
distribution. Once the company started to be less collaborative, ethanol sales were effectively stalled. 
The combined effect of these factors had a devastating impact on PROÁLCOOL that in a few years 
went from being a booming industry to nothing. In the years that followed, the program was gradually 
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dismantled and all its subsidies phased out. To several observers, PROÁLCOOL was simply never 
economically viable.1 For the time being, it served no competitive purpose. 
 
The combined effect of these factors had a devastating impact on PROÁLCOOL that in a few years 
went from being a booming industry to nothing. In the years that followed, the program was gradually 
dismantled and all its subsidies phased out.2 For the time being, it served no competitive purpose. 
 
This neglect of PROÁLCOOL remained during most of the 1990’s until, at the end of the decade, it 
received renewed attention and the use of ethanol was gradually reinitiated. This time, however, the 
drivers and competitive concerns were different. Perhaps more importantly, though, it emerged in a 
deregulated market, where the general ambition was to achieve efficiency and innovation through 
private initiatives. The process started in the wake of the already mentioned general deregulation of 
the fuels market in 1997. The first step, taken the same year, was to liberalize the price of hydrated 
ethanol. Then, the subsequent year the government introduced a new legislation (Provisional 
Measure no. 1662) that established a minimum of 22% anhydrous ethanol in the gasoline mix.3 
Once gain the ambition was to create an internal demand for sugar, as prices on the global sugar 
market were plunging.4 Significantly, the government entity that determines the blend ratio 
between gasoline and ethanol is also the Ministry of Agriculture. Protection of the domestic industry 
is a competitive concern, if anything. Finally, in 1999 the prices on anhydrous ethanol were also 
deregulated and all subsidies to ethanol blend gasoline producers phased out, or radically reduced. 
Also, the distribution monopoly given to Petrobras was finally abolished.5  
 
These measures together gave ethanol production a new boost and made way for new actors to 
take action. In this case, deregulation seems to have had the intended effect. With oil prices 
rising again at the end of the decade, and the production apparatus for ethanol already in place, 
there was a strategic competitive opportunity for carmakers to gain a new market. The response 
came in March 2003, when Volkswagen introduced a new car model, the Gol 1.6 TotalFlex, which 
had an engine that adjusted to any combination of gasoline and alcohol. The flexfuel concept was an 
instant success and immediately picked up by other car producers. Since then the market has exploded 
and the sales of flexfuel cars has gone from 48.200 cars in 2003 to 1,2 million in 2005. This is a 
continuous trend. In August 2006, more than 2 million had already been sold and flexfuel vehicles 
now represent more than 77% of cars and commercial light vehicles sales in Brazil.6 As a result, the 
demand for hydrous ethanol is currently growing at an exponential rate. It appears as if competitive 
concerns, on this occasion, from industry, spurred a technological innovation that radically changed 
policy outcomes, and simultaneously generated GHG reductions as a secondary effect. This time, 
however, the positive side-effects were anticipated. 
 
The current concern is, more than anything else, to meet the increasing demand on ethanol. Brazil has, 
no doubt, nearly ideal conditions. Currently, the production of sugar cane covers more than 5 million 
hectares in all parts of Brazil. In 2003, total production reached 345 million tons, which is about a 
quarter of the total world production. Around half of the harvest went into sugar production and the 
other half was used for ethanol. The bulk of this production comes the central and southern parts of 
Brazil, where the state of São Paulo makes up for nearly 60% of the country’s total production.7 
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With the increasing internal demand, and a growing interest also from international consumers, major 
investments are currently made to rapidly and significantly increase sugar production. The process is 
already under way. This year (2006/2007) the harvest is expected to reach 425 million tons. In 
addition, there are more than 90 projects regarding new or extended ethanol plants, of which at least 
30 are already under construction. This would add yet another 2,7 million hectares of land for 
cultivation and increase sugar production to around 550 million tons by 2010. The total value of these 
investments approaches US$ 13 billion, out of which 5% is foreign capital.1 The latter share, 
however, is likely to increase over the next few years as leading global agricompanies such as Archer 
Daniels Midland, Cargill and Louis Dreyfuss recently have begun showing interest in the Brazilian 
market.2 
 
Translated into ethanol, this constituted in 2004 a total production of nearly 14,6 million m3, which 
was a 1,2% increase from the previous year. Around 68% of the total production originated from the 
Southeast, with the state of São Paulo as the center of activity. Perhaps more important, though, was 
the underlying change in the type of ethanol produced. Following the introduction of flexfuel cars 
there was a 20,4% growth in the production of hydrous ethanol, while the demand for anhydrous 
ethanol instead decreased by 11,0%. However, as a result of current fuel blending policies the latter 
still made up for most of the production.3  
 

With regards to consumption, there was a similar 
pattern as for production. All regions in Brazil 
registered a growth in the demand for hydrous 
ethanol, particularly the Southeast that saw the total 
sales volume increase by 38,9%. With a 62,7% share 
of the total market, the Southeast was thereby the 
principal driver behind the increase in ethanol 
consumption. As a contrast, the Center-east, which 
accounts for only 8,4% of total consumption, saw 
actually an 8% decline in ethanol sales in the same 
period. This illustrates, perhaps, an increasing 
regional concentration in the use of ethanol and, 
possibly, the need for additional investments in 
infrastructure.4 
 
Ethanol has many advantages when used as an 
automotive fuel. From a technical point of view, it 
has a higher octane rating than gasoline, which not 
only makes it a powerful substitute to the former in 
terms of efficiency, but also removes the use of 
additives such as MTBE, ETBE, Pb, TEL and others. 
Moreover, ethanol is in itself a cleaner fuel that 
gasoline. Ethanol contains, for example, no sulfur, 
which eliminates both emissions of sulfur 
compounds as well as the contamination of catalytic 
converters. Similarly, it has a lower vapor pressure 
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than gasoline, which results in less emission through evaporation. These traits jointly have had a 
decisive impact on air quality in large cities such as São Paulo and Rio de Janeiro.1 
 
Sugar-based ethanol has also many advantages in terms of production. One is its high degree of 
energy content. Compared to, for example, corn the Brazilian ethanol yields nearly eight times the 
energy per input unit.2 Combine that with some of the lowest production costs for sugar in the world 
and it is clear that the Brazilian ethanol is highly competitive on the international market.3 In 2005, 
the estimated cost for one liter of Brazilian sugar-based ethanol was US$ 0,23. This should with the 
corresponding cost for government subsidized corn-based ethanol from the United States (US$ 0,31) 
and French ethanol made from beetroot (US$ 0,50).4 
 
To many, the current ethanol boom also has important socio-economic implications, not the least 
because it generates work. This, however, is a sensitive issue for the industry that for decades has 
been criticized for its harsh labor conditions. Still, there are indications that the situation is 
improving,5 and with increasing demands for various forms of eco-labeling there could be yet another 
incentive for further improvements.6 In this sense, an extended ethanol production also has 
implications for regional development. While fuel alcohol technically can be obtained from different 
kinds of crops, like manioc and dendê palm, production can in theory be extended outside the 
traditional sugar-producing areas. This could have far-reaching implications. It has, for example, been 
estimated that if dendê was planted in already devastated parts of the Amazon (some 70 million 
hectares), nearly 8 million barrels of ethanol per day could be obtained. This is equivalent to the oil 
production of Saudi Arabia.7 
 
More recently, however, it is the potential effects on GHG mitigation that has attracted most of the 
attention. Not only does ethanol have a far lower CO2 content than gasoline when used as a fuel but 
also, more importantly, the photosynthesis implies that much of the emissions are in effect absorbed 
as new ethanol is produced. The use of ethanol becomes thereby, in effect, a zero-sum game, or under 
some circumstances even a net uptake of CO2.8 A relatively straightforward calculation will reveal 
that the CO2 emissions avoided with the use of ethanol and bagasse corresponds to nearly 18% of 
total emissions from fossil fuels use in Brazil.9 This makes probably PROÁLCOOL one of the most 
efficient GHG mitigation efforts ever executed considering its accumulated effects. It has been 
estimated that the avoided CO2 emissions in the period 1975-2000 was around 110 MtC per 
year.10 
 
This potential in mitigating GHG emissions is currently gaining a lot of attention, particularly from 
countries with commitments through the Kyoto Protocol. Interestingly, external environmental 
regulatory restraints on part of others support in this case Brazilian industry. Still, also other countries 
are increasingly interested as oil prices are soaring. Jointly, this opens up new competitive 
opportunities for Brazil in terms of trade. From both of these perspectives, ethanol is a more and more 
appealing alternative, and Brazil is now betting on a future surge in the global consumption of 
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ethanol. In other words, the anticipated positive side-effects in terms of GHG reductions are now 
supporting the primary objective to increase trade. The growth potential is huge. Currently, ethanol 
constitutes a negligible 2,6% of global auto-fuels but Brazil itself has demonstrated what could be 
achieved.1 In absolute numbers the total global production of ethanol is currently around 33 million 
m3 per year. Out of this, 58% is designated as fuel.2 Brazil is the second largest producer of ethanol in 
the world, after the United States, but at the same time the largest exporter. The stated Brazilian 
ambition is now to increase the current export of 3 billion liters per year to more than 8 billion liters 
by 2010.3 
 
The conditions for such an increase are, as already noted, advantageous. Brazil already exports to 
more than 30 countries, with the United States and India as the main trading partners, but the 
government is now actively trying to expand the market. Japan, China, South Korea, India and parts 
of the European Union have already expressed their interest.4 The ambition is, very explicitly, to turn 
ethanol into a global commodity.5 This, however, will require a market of multiple producers, and the 
Brazilian government is therefore, in what at first seems as a paradox, assisting other countries with 
both technological and intellectual know-how. In May 2006, for example, a high-level Brazilian 
government delegation, including both Minister of Development Luiz Fernando Furlan and the 
Minister of Mines and Energy Silas Rondeau, visited five Central American countries (Panama, Costa 
Rica, Guatemala, El Salvador and Honduras) as part of a plan to help the region increase its ethanol 
production. Another area that is also receiving increasing attention is Africa, where countries like 
Mozambique, Zambia, Ivory Coast and South Africa are given similar assistance.6  
 
Still, the key in this overall effort is under all circumstances the United States that so far has been 
somewhat apprehensive to the Brazilian activities. Recent events, however, indicate that the tide may 
be turning. The US Energy Act of 2005 established several mechanisms to incentivize an extended 
use of renewable energy, and one of the areas that received particular attention was ethanol. This 
received strong backing from the Mid-western farming community and large agro companies, like 
Archer Daniels Midland, that both are important lobby groups with notable political influence. To 
them, ethanol means big business.7 This position was then further emphasized, when George W. Bush 
recently declared that the push to wean America from its oil addiction would be a priority of the last 
two years of his presidency.8 These are important signals. A possible rapprochement between the two 
major ethanol producers would, no doubt, enhance the prospects of a global commodity market. The 
critical issues are, as always, the import tariffs and farm subsidies applied by most OECD countries. 
Still, there are indications of some progress also in this area. There are currently several legislative 
proposals circulating in the US Congress suggesting the ending of import tariffs on ethanol, and 
Brazil is, for its part, considering the option of fixed export quotas with the US.9 
 
In the meantime, Brazil is investing heavily in infrastructure and technology to maintain its position 
as a market leader. One important aspect is to cut costs by making production more efficient. This 
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involves, among other things, increased energy efficiency, improvements in the fermentation process, 
a better control of water use, and a more efficient distillation process.1  
 
Another important area is logistics and infrastructure. There is, as indicated, a growing need to 
connect the increasingly dispersed internal Brazilian markets, particularly in the perspective of 
growing exports. Interestingly, this emphasizes, again, the role of Petrobras that has no proper ethanol 
production but, just like in the case of natural gas, de facto controls a large part of the transportation 
and distribution segment. This particular construction has been contested over the years, since 
Petrobras thereby controls the distribution of the competing alternative to gasoline and thus 
potentially could stall the ethanol market, just like it did in earlier years. More recently, the president 
of Petrobras, José Sérgio Gabrieli, also confirmed that the company has no intentions of going into the 
production ethanol but, instead, concentrate on logistics and export. The latter appears in this case to 
be an incentive for the former. Earlier this year Petrobras announced its ambition to construct the 
world’s first pipeline for ethanol, with a capacity of 4 billion liters, which would connect the state of 
São Paulo with the interior of Goiás. The estimated cost approaches US$ 500 million and the pipeline 
is primarily intended to support export.2  
 
Finally, there are also continuous ambitions to find new markets for ethanol. One option is the use 
ethanol of as an additive also for diesel. Moreover, there have been attempts to develop ethanol 
engines also for other vehicles, such as motorcycles and larger trolleys. One of the more interesting 
trials so far is the ethanol-driven airplane Ipanema that was listed by the journal Scientific American 
as one of the 50 best inventions in 2005. The Brazilian Air Force has already ordered 100 planes that 
will be in use before the end of this year (2006).3  
 
Still, there are areas concerns. One important issue relates to environmental performance. This is an 
area where the ethanol industry has received a lot of critique. More often, sugar producers simply do 
not respect environmental legislation. One common practice, for example, is to burn the fields in 
order to facilitate the harvest, which obviously creates serious atmospheric pollution.4 Also, there are 
increasing concerns that a further expansion of sugar production will come at the expense of 
pastureland. This could potentially lead to a change where the grazing of cattle, another booming 
export product, is shifted to the Amazon, where it encourages further deforestation. Industry and 
government officials, on their part, defend this development and claim that an expanding sugar 
frontier even could be an environmental plus, since it puts largely abandoned or degraded land back 
into production.5Also, linked to this latter issue is the preoccupation that a shift to farm-based fuel 
could impede food production. The issue is both a matter of effective production as well as prices. 
Once energy and food becomes economically linked, instability of energy prices will have immediate 
impact also on food prices. For a major ethanol producer like Brazil, fuels policy could then 
ultimately involve concerns about food security and food availability.6 Finally, the sugar industry has, 
as indicated, a major problem with over 90% of its workforce as uncontracted labor. This causes 
severe restraints with regards to investment and technology development. We will return to the issue 
as we discuss co-generation of energy. 
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At the same time, the greatest threat to a continued expansion of the Brazilian ethanol market is in the 
short-term to maintain supply. With a growing internal and external demand, Brazilian producers will 
have to favor the domestic market in order to keep Brazilians from switching back to gasoline. This 
could potentially slow down the international expansion, but it will be essential in order to uphold the 
critical mass and not loose credibility on the larger internal market.1 
 

12.2.1 Summary 
In 1975, after the global oil crisis of 1973, the Brazilian military government created the National 
Alcohol Fuel Program (PROÁLCOOL) to stimulate the production and use of ethanol as an 
automotive fuel. Driven by energy security concerns, it sought to diversify the country’s energy 
matrix and become self-sufficient on fuels.  
 
The program expanded rapidly. By 1986 and 1987, alcohol production peaked at 12,3 billion 
liters, and ethanol-fueled cars made up for 95% of total domestic sales. PROÁLCOOL also served 
other objectives, such as: creating a domestic market for sugar; reducing unemployment and spurring 
technology development; improving air quality, and creating rural jobs. The implementation of 
PROÁLCOOL was supported through: tax exemptions and low-interest loans; indexed consumer 
prices of alcohol; and a guaranteed sales market. At the same time, the program also achieved major 
GHG reductions as an unanticipated positive side-effect. 
 
After 1987 PROÁLCOOL went into a stagnation phase that led to the implosion of the program. 
From 1987 to 1997, the sales of ethanol-fueled cars dropped from 95% to less than 0,5% of new 
automobile sales. There were several factors behind this development: the Brazilian debt crisis of 
1982; rising prices on the global sugar market; a drastic fall in global oil prices after 1986; the 
discovery of large offshore oil fields outside the Brazilian coast; and Petrobras’ decision to not 
support the program.  
 
In the years 1997-1999, PROÁLCOOL received renewed attention that gradually reinitiated the use of 
ethanol. The process started with the general deregulation of the fuels market in 1997 and led to the 
liberalization of fuel prices, the phasing out of all subsidies, and a mandated fuels blending of 22% 
anhydrous ethanol in the gasoline mix. The latter effort sought to balance the demand of 
gasoline and sugar. 
 
These measures gave ethanol production a boost and made way for new actors to take action. In 
this sense, deregulation seems to have had the intended effect. Particularly carmakers saw 
strategic competitive opportunities. This led in March 2003 to the introduction of the flexfuel 
car, which has an engine that adjusts to any combination of gasoline and alcohol. There was an instant 
success and flexfuel vehicles now represent more than 77% of cars and commercial light vehicles 
sales in Brazil. Along with this come GHG reductions as an anticipated positive side-effect. 
 
This has generated a corresponding growth in demand for ethanol, and the current concern is to keep 
up with production. In 2003, Brazil produced a quarter (345 million tonnes) of the world’s sugar, of 
which half was used for ethanol. Nearly 60% is produced in the state of São Paulo. With the current 
expansion, sugar production will reach 550 million tons in 2010, requiring investments around US$ 
13 billion. 
 
Both physical and market conditions are favorable. Particularly interesting is the potential of ethanol 
fuels for GHG mitigation. It has been estimated that PROÁLCOOL accounted for avoided CO2 
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emissions of 110 MtC per year in the period 1975-2000. This makes it probably one of the most 
efficient GHG mitigation efforts ever executed considering its accumulated effects.  
 
This potential in mitigating GHG emissions is currently gaining a lot of attention, particularly from 
countries with commitments through the Kyoto Protocol. In this sense, external environmental 
regulatory restraints on part of others support Brazilian industry, by creating new competitive 
opportunities for Brazil in terms of trade, thereby generating of GHG reductions as an anticipated 
positive side-effect. The global market is growing rapidly. The Brazilian government’s ambition is, 
very explicitly, to make ethanol into a global commodity. Consequently, it is therefore actively 
assisting other countries, primarily on Central America and Africa, with both technological and 
intellectual know-how. Also, trade relations with the United States are seemingly improving, partly 
because of the US Energy Act of 2005, which emphasizes a further use of renewable energy.  
 
Still, there are areas concerns. One is the poor environmental performance of the industry. Another is 
that a further expansion of sugar production will come at the expense of pastureland and also impede 
food production. A final consideration concerns the high degree of uncontracted labor that causes 
severe restraints with regards to investment and technology development. 
 

12.3 Energetic cogeneration 
Another activity that is currently getting increasing attention within the sugar industry is the potential 
for cogeneration of energy. This focus comes largely out of necessity. The production of sugar and 
alcohol is a highly energy intensive process, requiring both steam and electricity, and, consequently, 
sugar mills have for many years met their energy demand by burning bagasse. This has been a 
practical way of producing electricity, while at the same time cheaply dispose of the bagasse. Still, 
while there was for a long time little potential for selling electricity over the grid, efficiency in the 
process was perceived as an obstacle rather than a bonus. This, however, changed dramatically with 
the deregulation of the electricity sector in the 1990’s, when all of a sudden excess energy could be 
sold at an open market.1 Interestingly, this coincided with a need for technological advancement in the 

sugar industry itself. As new 
downstream activities, such as 
the production of ethanol, 
chemicals, paper, effluent 
treatment and biogas 
generation plants, developed, 
sugar mills saw an increasing 
energy demand both in and out 
of season. From this grew a 
number of new innovative 
technologies regarding 
cogeneration of energy.2 In 
other words, the combined 
effect of deregulation and a 
growing demand for energy 
created in this case new 
competitive concerns that 
drove technological 
innovation. As deregulation 
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took effect, new markets suddenly emerged, and the only way to be competitive was to have access to 
cheap energy. When, in addition, excess energy all of a sudden could be sold on en open market, the 
necessary incentives were there. 
 
The sugar production process is in many ways particularly well suited for cogeneration of energy. The 
various instances requiring inputs of both heat and power implies, on the one hand, that there are 
various opportunities to achieve energetic efficiency gains. Moreover, sugar mills produce a range of 
by-products, including bagasse, straw and molasses that potentially could be used as energy sources. 
The one most commonly employed so far is the bagasse, or the fibrous residue of cane stalk obtained 
after having extracted the juice, which is usually combusted in furnaces to produce steam for power 
generation. Now that this process has gradually improved, principally through the introduction of 
higher-pressure boilers and condensation and extraction cycle steam turbines, there has been a 
growing interest in developing techniques to also take stock of other residues, or even biomass co-
firing with green wood or eucalyptus that would allow for continued energy production even out of 
season. As a result, there are now fully integrated sugar mills with combined-cycle technologies that 
use nearly all parts of the sugar cane for cogeneration. The next technology advancement, yet to be 
commercialized, is the subsequent gasification of these residues. This would open up yet another 
commercial opportunity since it would allow energy production outside the grid.1 
 
Cogeneration of energy in the sugar industry has grown considerably in the last couple of years, and it 
constitutes now the lion’s share of all energy in Brazil generated from biomass (around 2%). One 
important explanation is the beneficial capital costs that are the lowest of all renewable forms of 
power generation.2 Consequently, around US$ 1,8 billion (RS$ 3,8 billion) has been invested in 
cogeneration technology over the last couple of years, and around 10% of all sugar mills in the 
country are currently selling excess energy at a rate of about 1100 MW per year. The total potential 
capacity of all installed mills, however, is around 8000 MW, or about half of the production of 
Itaipu.3 Moreover, energetic cogeneration is further incentivized by the fact that sugar mills typically 
operate from May through November, which is precisely when hydropower production is at its lowest 
in most parts of Brazil. This has double benefits. Not only will a cogeneration process guarantee that 
the mill meets its internal energy need, but it becomes an even more prosperous source of income as 
the sugar harvest also coincide with peak energy demand loads. In Brazil, where peak power can be 
up to ten times costlier than off-peak power, sugar mills can benefit immensely from selling electricity 
to the grid.4 This has the additional benefit of supporting also other related industries. Nearly 100% of 
all equipment in the sugar and cogeneration sector is currently of national origin.5 
 
Judging from the above there are many factors favoring a continued expansion of energy cogeneration 
in the sugar industry. What presumably came out as a more or less unanticipated side-effect, namely 
the reduction of GHG’s, is now turned into a primary objective up by the government, by making it a 
criterion for further economic support. There are several government incentive programs supporting a 
further use of renewable energy, out of which the Financial Support Program for Investments in 
Alternative Sources of Electric Energy (PROINFA) is the most important. By enrolling in the 
program, sugar producers can get both beneficial credits and even economic support for investments 
in technology and infrastructure. Perhaps more important, though, they are, through the public 
electricity auctions described earlier, also guaranteed a 70% sales of their excess energy at a fixed 
price. Such feed-in tariffs are intended to kick-start a bagasse cogeneration market in the country.6 

                                                        
1 Núcleo de Assuntos Estratégicos da Presidência da República, Biocombustíveis. p 140 
2 World Alliance for Decentralized Energy. Bagasse Cogeneration – Global Review and Potential. p. 15 
3 Mônica Scaramuzzo. Regras para co-geração em usinas de açúcar e álcool podem frear investimentos. Valor Econômico, 28 
July 2006 [cited 29 October 2006]. Available from LexisNexis. 
4 World Alliance for Decentralized Energy. Bagasse Cogeneration – Global Review and Potential. p. 15 
5 Núcleo de Assuntos Estratégicos da Presidência da República, Biocombustíveis. p 188 
6 Moraes. Mais painéis elétricos para atender demanda por fontes alternativas. 



 80 

 
Another incentive that might have been critical in an earlier phase is the cogeneration process’ 
eligibility for CDM projects. Cogeneration of energy from sugar is in every respect a highly 
advantageous energy approach since it does not add any net emissions. Quite the contrary, while 
bagasse is viewed as a waste product that needs to be disposed of, either by decomposition 
(composting) or combustion, the energetic use becomes in fact a side-benefit. As for emissions, the 
photosynthesis guarantees in this case that the carbon is absorbed again. The cogeneration effort is 
actually even a better scenario than if the bagasse were to be composted, since it then also would 
release methane, which is a 27 times more potent GHG than CO2.1 Cogeneration of energy was also 
one of the earliest areas in which the CDM function was applied and Brazil was very much forerunner 
in this respect. Even today, electric generation and cogeneration with biomass represents a majority 
(54%) of Brazilian CDM project activities.2 However, as the PROINFA feed-in tariffs and other 
policy incentives become increasingly attractive, producers may find that there are fewer advantages 
arising from CDM opportunities. Proposals under the CDM may therefore decrease in the future.3 
 
Still, there are obstacles to a further expansion of the cogeneration efforts. The most critical is 
probably to get the prices right in the public auction organized by the federal government. The period 
between the auctions in December 2005 and June 
2006 saw a revision of the criteria from which prices 
are established. According to sugar producers, these 
alterations constituted a serious setback for biomass 
energy and many of them now keep their 
investments on hold. At the same time, the 
regulatory revision is a continuous process and 
should therefore be more consolidated by the next 
auction in October 2006. The outcome of this event 
is at the time of writing not clear.4 
 
Finally, another potential restrain concerns the 
relatively low attention given to the various 
financing opportunities provided by the government, 
which also potentially impedes investments. As 
already indicated, the government has opened up 
considerable opportunities for beneficial loans and 
credits, aiming at a rapid expansion and further 
technology innovation in the sector, particularly with 
regards to energy cogeneration. Strangely, though, 
these openings are not utilized the way one would 
expect. There are various interpretations as to why. 
One is simply that sugar producers are risk averse 
and do not like to take chances. Another 
interpretation is that their current profits are enough 
to finance the necessary investments themselves. 
More problematic, though, is the likely notion that the situation, in fact, reflects the poor 
administration and high informality of the sugar industry itself. With more than 90% of the workforce 
as uncontracted labor, and following inconsistencies in accounting as well as necessary documents 
                                                        
1 World Alliance for Decentralized Energy. Bagasse Cogeneration – Global Review and Potential. p. 18 
2 Ministry of Science and Technology. Current status of the project activities under the Clean Development Mechanism (CDM) 
in Brazil and the world. p. 7. 
3 World Alliance for Decentralized Energy. Bagasse Cogeneration – Global Review and Potential. p. 33. 
4 Scaramuzzo. Regras para co-geração em usinas de açúcar e álcool podem frear investimentos. and Eletrobras could make 
new call for biomass. Gazeta Mercantil Online, 20 January 2005 [cited 29 October 2006]. Available from LexisNexis. 

 
Photo 4: Growing sugar cane. 
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and permits, producers simply avoid application procedures where they run the risk of being 
scrutinized by public authorities. This puts, in turn, serious question marks to the future expansion of 
the sector, since it is precisely this group of producers that most need the investments.1 
 

12.3.1 Summary 
Another activity that is currently getting increasing attention within the sugar industry is the potential 
for cogeneration of energy. This follows largely from the deregulation of the electricity sector in the 
1990’s, along with a general technology development that created new demands for downstream 
activities in the sugar industry. As energy demand grew within the industry itself, and thus pushed 
new cogeneration technology, the liberalization of the electricity market implied that excess energy 
could be sold at an open market. Jointly, this combined effect of deregulation and a growing demand 
for energy created new competitive concerns that drove further technological innovation, and 
generated GHG reductions as a largely unanticipated positive effect. 
 
Cogeneration of energy in the sugar industry has grown considerably in the last couple of years, and it 
constitutes now the lion’s share of all energy in Brazil generated from biomass (around 2%). 
Presently, there are several government incentive programs, providing both beneficial credits and 
even economic support, supporting a further expansion of the sector. In that sense, the government is 
now promoting GHG reductions a primary objective, by making it a criterion for further economic 
support. The most influential is PROINFA. Another incentive that was decisive early in this 
development is the eligibility for CDM projects. However, following the emergence of alternative 
funding sources the number of CDM project is likely to decrease in the future. 
 
Still, there are obstacles to a further expansion of the cogeneration efforts. The most critical is 
probably to get the prices right in the public auction organized by the federal government. After a 
series of alterations in the set prices, sugar producers are now increasingly cautious and therefore 
keeping their investments on hold. Another potential restrain concerns the relatively low attention 
given to the various financing opportunities provided by the government, which possibly reflects the 
poor administration and high informality of the sugar industry itself. With more than 90% of the 
workforce as uncontracted labor, and following inconsistencies in accounting as well as necessary 
documents and permits, producers simply avoid application procedures where they run the risk of 
being scrutinized by public authorities. This puts, in turn, serious question marks to the future 
expansion of the sector, since it is precisely this group of producers that most need the investments. 
 

12.4 Biodiesel 
The previous success in the ethanol market has recently encouraged the Brazilian government to turn 
its attention to another area, where the conditions seem potentially just as favorable, namely that of 
diesel fuel. Building from the experiences of PROÁLCOOL, the federal government launched in 
2003 a new program, National Biodiesel Production & Use Program (PNPB), intended to gradually 
substitute petrodiesel with biodiesel, made from different oil-based crops such as castor beans, 
soybeans and palm oil. Just like PROÁLCOOL, the PNPB combines a series of regulatory measures 
and various economic incentives intended to stimulate the production of biodiesel and, hence, the 
creation of an alternative biofuel markets. This effort deserves under all circumstances particular 
attention.  
 
In focusing on diesel, the federal government is no doubt entering an area of utmost concern to Brazil. 
Just like many other developing countries, Brazil is highly dependent on diesel, primarily for 
                                                        
1 Sabrina Lorenzi. Usinas de cana-de-açúcar mostram aversão ao risco e foge do crédito. InvestNews, 6 March 2006 [cited 29 
October 2006]. Available from LexisNexis. 
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transportation.1 In 2003, diesel fuel constituted 17% of the total final energy consumption and three-
quarters of it went into transportation.2 In effect, diesel was thereby the dominating transportation 
fuel, accounting for 55,7% of total Brazilian vehicle fuel consumption.3 Nearly 10% of the diesel 
consumed was imported.4 The bulk of this demand came from passenger and cargo transportation, in 
the form of buses and trucks, since private cars and light vehicles cannot be fuelled by diesel 
according to current fuels legislation. Adding to this picture, diesel fuels also constitute a serious 
environmental and health problem in Brazil. Contrary to Europe, where diesel low-sulphur vehicles 
are incentivized because of their environmental benefits, the Brazilian diesel is of a comparatively 
poor quality. This is partly explained by the existent fuels legislation that permits higher levels of 
particulate matters than in OECD countries. In effect, only 27% of all diesel fuel in Brazil is therefore 
low-sulphur and, as a result, diesel is thereby a major source of air pollution in large urban areas.5 
 

It is in this context that biodiesel 
emerges as an interesting alternative. 
From a technical perspective, it has 
many similarities with ethanol. More 
specifically, biodiesel refers to a diesel-
equivalent processed fuel derived from 
either vegetable oils or animal fats 
through a so-called esterification 
process. It functions in ordinary diesel 
engines and can substitute petrodiesel 
up 20% without any modifications of 
the engine.6 With some minor 
alterations it is even possible to use a 
100% biodiesel mix. Moreover, it is 

fully biodegradable and non-toxic, with significantly less emissions than petroleum-based diesel when 
burned. The only drawback is a notable increase in NOx emissions (13%) as compared to 
petrodiesel.7 Perhaps even more important, though, in a global scenario is the potential for substantial 
GHG reductions. Here, recent studies indicate that the CO2 emission from biodiesel is 40-60% lower 
than ordinary petrodiesel.8 If we also account for the effect of the photosynthesis under the production 
of the oilseeds, the emissions are virtually nil.9 Finally, an additional area that has not yet been fully 
explored is the potential for cogeneration of energy, or alternative commercial uses, based on residues 
from the biodiesel production process. However, more recent research shows some promising results 
also in this area.10  

                                                        
1 Energy Information Administration, "International Energy Outlook 2006,"  (Washington DC: Department of Energy, 2006). p. 
23. 
2 Ministry of Mines and Energy, Brazilian Energy Balance 2004. pp. 32 and 13. 
3 The corresponding numbers for the United States and Europe around 23% and just above 25% respectively. See Dilma 
Rousseff. Biodiesel. O novo combustível do Brasil. [PowerPoint presentation by the acting Minister of Energy] MME, 6 
December 2004 [cited 20 October 2006]. U.S. Department of Energy. Alternatives to Traditional Transportation Fuels 2003. 
DOE/EIA, 27 February 2004 [cited 21 October 2006]. Available from http://www.eia.doe.gov/fuelalternate.html. and Martin 
Bensmann. "Biofuels for Europe". New Energy: Magazine for Renewable Energy.  No. 6 (2005). [cited 21 October, 2006]. 
Available from http://www.wind-energie.de/index.php?id=873. 
4 National Biodiesel Production & Use Program. Biodiesel the New Fuel from Brazil. [Information sheet] MME, 2006 [cited 20 
October 2006]. Available from http://www.biodiesel.gov.br/. 
5 Association for Emissions Control by Catalyst, "Brazil sets Criteria for Low-Sulfur Fuel Distribution," AECC Newsletter 2006. 
6 Núcleo de Assuntos Estratégicos da Presidência da República, Biocombustíveis. pp. 27f. 
7 Luciano Basto Oliveira and Angela Oliveira da Costa. Biodiesel: Uma experiência de desenvolvimento sustentável. 
[Conference paper presented at Congresso Brasileiro de Energia, 2001] IVIG/COPPE/UFRJ, 2001 [cited 24 October 2006]. p. 
11. 
8 Núcleo de Assuntos Estratégicos da Presidência da República, Biocombustíveis. pp 11f 
9 Oliveira and Costa. Biodiesel: Uma experiência de desenvolvimento sustentável. p. 11. 
10 Ibid. p. 6. 

 
Figure 9. The Brazilian Fuel Mix in 2004. (Source ANP) 
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Given Brazil’s vast agricultural resources, the question now is whether the previous success with 
ethanol can be repeated through the new biodiesel program. This will depend on what the government 
ultimately wants to achieve with this new effort. Interestingly, when we compare the PNBP and 
PROÁLCOOL they actually differ quite substantially in their respective objectives. In effect, PNPB 
has comparatively a much broader societal agenda, as it sets out to 

implement in a sustainable way, both technically as well economically, the production of 
biodiesel, with a focus on social inclusion and regional development, through the generation of 
work and income.1 

This makes the PNPB fundamentally different from PROÁLCOOL. While the latter was primarily 
driven by concerns regarding national energy security, the PNPB is in fact a program for regional 
development and social inclusion. The principal ambition is, very explicitly, to support small-scale 
farming in the impoverished Northeast, by creating a demand for local crops, like castor bean 
(mamona), that otherwise would not have any significant market.2 In this sense, the PNPB is 
ultimately a program for poverty alleviation, intended to break the unsustainable pattern of regional 
migration by supporting a local industry, in this case small-scale farming. In relation to what has been 
argued earlier, such ambitions for regional development can also be regarded as a competitive 
concern on part of the state, even from a purely economic perspective. As we can see, GHG 
reductions are part of the equation as an intended positive side-effect. 
 
This societal component is both the attraction and potential liability of the PNPB. After all, biodiesel 
is a commercial product and the government emphasizes that the long-term ambition is to see 
biodiesel production compete on market terms. Consequently, the PNPB also has several commercial 
objectives of which the most important are to: 1) secure the production of biodiesel so as to meet 
increasing demand; 2) guarantee high quality of the product; and 3) making biodiesel competitive in 
comparison to petrodiesel.3 In effect, the launching of the PNPB involves thereby numerous activities, 
ranging from technology development and microfinancing to education, trade and marketing. As a 
result, the PNPB has therefore been set up as an interministerial program, involving 14 different 
ministries, coordinated from the Office of the Presidential Chief of Staff (Casa Civil), which for its 
daily operation continuously consult representatives from the automotive and fuel industries, as 

well as the agricultural sector and research and 
development, financing and regulatory bodies. The 
responsibility for regulatory oversight has been 
assigned the National Agency for Petroleum, Natural 
Gas and Biofuels (ANP). Only from this brief 
overview it is clear that the program, for both its 
content and administrative structure, holds various 
instances for both synergetic effects as well as 
deadlocks caused by opposing policy objectives. 
 
So, what are the different steps in implementing the 
PNPB? Clearly, the ambition to create a biodiesel 
industry from scratch, while simultaneously taking 

social, environmental, and economic considerations into account, requires several regulatory 
measures regarding both the supply- and demand-side of the production chain. 
 

                                                        
1 Author’s translation from Portuguese. See Comissão Executiva Interministerial. Programa Nacional de Produção e Uso de 
Biodiesel, . [Official website of the program] CEIB, 2006 [cited 22 October 2006]. Available from http://www.biodiesel.gov.br/. 
2 Biodiesel e a inclusão social. Diário de Pernambuco, 13 June 2005 [cited 3 July 2005]. Available from 
http://www.pernambuco.com/diario/. 
3 Rousseff. Biodiesel. O novo combustível do Brasil. 

Transesterification 

The most common process by which 
biodiesel is produced is through a chemical 
process called transesterification, whereby 
the glycerin is separated from the fat or 
vegetable oil, mainly through the addition of 
alcohol. The process leaves behind two 
products: methyl esters (which is the 
chemical name for biodiesel) and glycerin (a 
valuable byproduct usually sold to be used in 
soaps and other products).  
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Starting with the latter, a first step is to create a market for the product itself. In this case, the PNPB 
proceeded like PROÁLCOOL before it by mandating (Law 11.097) a certain amount of biodiesel in 
the fuelsmix. This blending will increase over time. Starting in January 2006, all diesel sold in Brazil 
shall contain 2% biodiesel (B2). This amount will be further increased to 5% (B5) in 2013.1 The 
ambition is to reach 20% by year 2020.2 These measures will immediately create an internal market 
for biodiesel of 800 million liters per year.3  
 
In order to guarantee supply the government has thereafter created various tax incentives intended to 
promote small-scale farming in the Northeast. More specifically, the PNPB introduces differentiated 
taxation depending on, for example, the type of oilseeds used in the production, the location 
where they are grown, and whether large agro companies or family farmers produce the 
biodiesel.4 So as to further stimulate small household farming, the PNPB has also, in 
collaboration with the National Program to Promote Household Agriculture (PRONAF), established 
a credit line of RS$ 100 million (around US$ 47 million), through which small producers can invest 
at low interest rates (4%). By giving this stimulus to the incipient biodiesel industry, the PNPB is 
expected to generate 30.000 new jobs only in the Northeast.5 
 
The social agenda is thereafter further emphasized through an interesting regulatory feature, the 
‘Social Seal’, which partly defines the sales process. This particular label, introduced in a subsequent 
modification of Law 11.097 (September 2005), is granted by the Ministry of Agrarian Development 
(MDA) to biodiesel producers who promote social inclusion and regional development through the 
generation of income and employment. Under this system, a company buying vegetable oil from 
small producers gets a not only tax exemption but is also eligible for a greater amount of financial 
support from the Brazilian Development Bank (BNDES). More important, though, the seal also 
guarantees that the biodiesel will be purchased through public auctions coordinated by ANP. The first 
auction took place in November 23, 2005, when 70 million liters of biodiesel purchased for future 
delivery. This volume represents 76% out of a total volume of 92.5 million liters.6 Still, despite the 
various benefits offered by the seal it has met considerable problems. There have been complaints 
about the complicated application process and entities are repeatedly often unaware of the possibility 
of a concession. The latter is, somewhat ironically, due to the government’s strategy to announce the 
concessions via internet, a technology which the low-income recipients of the benefits do not have 
access to. Again, the Social Seal is interesting since it is well in line with the increasing demands for 
process-oriented labeling on biofuels that has grown out of environmental concerns. The question, 
however, is whether the market will accept also social concerns? 
 
The question of employment is thus critical in the PNPB and, even though the current emphasis is on 
impoverished regions in northern Brazil, the long-term ambition is to have a nation-wide production 
of biodiesel. Technically, this is all feasible since, in practice, biodiesel can be produced from several 
distinct crops, each with its own characteristics. This leaves many opportunities and the PNBP 
emphasizes therefore local adaption and flexibility in the production, so as to adapt to diverse climatic 
conditions. Potentially, one could thus have future biodiesel production in the South coming out from 
soya, cotton in the Center-west, sunflower in the Southeast, and castor bean in the Northeast.  
 
                                                        
1 Law 11.097 was signed by President Lula da Silva on 14 January, 2005 and then further modified in September that same 
year. Canal Energia. Lula sanciona lei do biodiesel.  
2 Tom Phillips and David Gow. Sugar powers a revolution on Brazil's roads. 23 November 2005 [cited 13 January 2006]. 
Available from http://business.guardian.co.uk/story/0,16781,1648504,00.html. 
3 Fontes alternativas ainda "engatinham". Folha de São Paulo, 3 July 2005 [cited 24 November 2005]. Available from 
http://www.folha.uol.com.br/. 
4 National Biodiesel Production & Use Program. Biodiesel the New Fuel from Brazil. 
5 Biodiesel e a inclusão social. 
6 Kelly Lima. ANP do Brasil promove hoje o primeiro leilão para compra de biodiesel. Jornal do Commercio, 23, November 
2005 [cited 27 October 2006]. Available from LexisNexis. 
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But, then, is the PNPB at all commercially viable? The government claims it is and there seem to be 
several arguments in favor. According to the project plan, the government intends to invest US$ 389 
million to achieve a gradual increase in production, from 800 million liters in 2005 to 3 billion liters 
in 2010 (out of which 770 million liters will be exported). This will offset US$ 160 million per year in 
diesel import under a B2 scenario (2005-2007) and up to US$ 400 million per year once B5 becomes 
the standard (2008-2010). Under each of these scenarios, the PNPB is expected to generate 153.000 
(B2) and 382.000 (B5) jobs respectively, either directly involved in production or in related 
industries.1 In addition, one could expect further dynamic effects in areas like research and technology 
development. Up to this point the economic prospects seem, indeed, promising. To further emphasize 
the point, a study presented a few years ago concluded that biodiesel would be competitive at an oil 
price of US$ 35 per barrel (sic!).2 
 
At present, the PNPB has no other objectives than to serve an internal market. Still, in a long-term 
perspective the question is whether biodiesel also could become a lucrative export product for Brazil. 
This is ultimately a function of external demand in combination with the costs of internal production. 
As for external demand, biodiesel is currently a negligible item on the global fuels market. In fact, 
only a few countries use biodiesel at any significant amount and then with the over-arching ambition 
to be self-sufficient in this particular fuel.3 However, all this could change in the near future as both 
Europe and the United States are becoming increasingly interested in biofuels. Last year (2005), 
biodiesel production in Europe grew by 75%, led by increases in Germany, France Italy, and Poland. 
Germany is without comparison the dominating actor 
on the market and it accounted for more than half of the 
total global production of biodiesel. Still, more 
important was that the European market now has 
extended to involve 20 producing countries. A similar 
pattern can also be noticed for the United States that 
actually tripled its production last year, if admittedly 
from a low level.4 In both Europe and the United States, 
the principal drivers behind this change are the 
increasing dependency on external oil, along with 
regulatory changes like the ones suggested in the US 
Energy Act and the EU Fuels Directive (Directive 
2003/30/EC). Also, somewhere in the background 
looms the larger issue of global warming. These are 
important incentives for change. 
 
The latter issue of climate change points also to another issue of particular relevance to the present 
study, namely the possibility to set up CDM projects related to biodiesel production. This may not be 
a critical market in the first place, but it could have important implications when it comes establishing 
the necessary international links. There are currently no registered CDM projects in Brazil, or the 
world, regarding biodiesel production but one project in India and two in Thailand under processing.5 
Hence the field is open for future initiatives. 
 

                                                        
1 Rousseff. Biodiesel. O novo combustível do Brasil. 
2 Fontes alternativas ainda "engatinham". 
3 Bensmann. "Biofuels for Europe".  
4 REN21, Renewables Global Status Report 2006 (Paris: REN21 Secretariat, 2006). p. 6. 
5 Juliana Eiko Nascimento, Elaine Yumi Notoya, and Maria Rosângela Ferreira. A cadéia produtiva de biodiesel e as 
possibilidades no mercado de carbono. [Consultancy report for 'Rede Baiana de Biocombustíveis'] Golder Associates, 2006 
[cited 28 October 2006]. Available from http://www.rbb.ba.gov.br/arquivo/315.pdf. 
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All in all, it seems as if Brazil is well prepared to meet future export challenges also in biodiesel. In 
fact, some studies project that Brazil could account for 60% of world production of biodiesel in 2020.1 
Again, climatic conditions and vast agricultural areas are in this case important sources of competitive 
advantage. The crop area required to produce biodiesel in the initial B2 phase is around 1,5 
million hectares, which is equivalent to only 1% of the total acreage under crops or available for 
agriculture throughout Brazil.2 Moreover, the country produces already today a wide range of 
oilseeds that can be used as feedstock for biodiesel, including castor beans, palm oil, sunflower, 
soybeans, and cotton. Like in the case of ethanol, many of these crops have a better energy ratio 
(the ratio between the energy needed to produce a fuel and the final energy acquired) than most 
European alternatives.3 
 
So, up to this point an extended production of biodiesel seem to have some important social, 
economic and environmental benefits. However, there are also some matters of concern regarding the 
production of biodiesel that ultimately question its competitiveness and the commercial viability of 
the PNPB. This becomes clear when we analyze it in terms of opportunity costs. 
 
A first issue concerns, precisely, the energy ratio of the potential crops. Even though the Brazilian oil 
seeds, as indicated, have a better energy ratio than most European staples, they still differ 
considerably in between. Earlier studies indicate, for example, an energy ratio of 1,4 in the case of 
soya, while dendê and macúba give approximately 5,6 and 4,2 respectively. At first glance, these 
numbers seem to support the ambition to promote the production biodiesel in the Northeast and 
the Amazon.4  
 
The choice of crop, however, is also a function of alternative use and availability. Here we note that 
the energy ratio of all potential biodiesel staples is in fact lower than in the production of ethanol from 
sugarcane (8,3).5 Hence, if climatic conditions allow, the cultivation of sugarcane for ethanol might be 
a better option than any biodiesel production. Similarly, the different biodiesel crops also differ in 
terms of alternative use considerably. At this point, there are, for example, not many other products 
coming out of dendê or mamona, while soya has numerous applications and an entire industry built 
around its production. The latter could be both an opportunity and a liability. On the one hand, 
biodiesel production could increase rapidly with soya as the main staple since most of the necessary 
infrastructure is in place. At the same time, while biodiesel is far from the best application for soya, 
production is likely to shift to other products depending on fluctuation in the alternative market. A 
similar situation would be a direct parallel to how global sugar prices effectively killed PROÁLCOOL 
in the late 1980s. Closely related to this issue is also the future price of petrodiesel, which obviously 
becomes the ultimate benchmark for the commercial viability of biodiesel fuels.6 These are all 
parameters that cannot be controlled for.  
 
This focus on the energy ratio and opportunity costs points also to another problem, namely the cost 
of production. The seemingly advantageous energy ratio for mamona and dendê illustrates the point. 
Even though the energy ratio is to their favor, it turns out that the production process is far more 
expensive than for other crops. Moreover there is an almost complete lack of infrastructure and 
supporting industries in these regions for technical reasons.7 
                                                        
1 Oliveira and Costa. Biodiesel: Uma experiência de desenvolvimento sustentável. p. 13. 
2 National Biodiesel Production & Use Program. Biodiesel the New Fuel from Brazil. 
3 Núcleo de Assuntos Estratégicos da Presidência da República, Biocombustíveis. pp 11f 
4 Ibid. pp 11f 
5 Ibid. pp 11f 
6 Filho, Silva, and Ratton. Biodiesel: considerações sobre a estratégia energética nacional. Paper presented. pp. 11ff. 
7 Fundação Brasileira para o Desenvolvimento Sustentável. Liquid Biofuels for Transportation in Brazil: Potential and 
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In fact it is precisely here that the social agenda of the PNPB constitutes a potential liability. The 
principal question is whether the current emphasis on small-scale family farmers will prevent the 
PNPB to reach the necessary production levels, even in the first B2 scenario. Put simply, there is a 
contradiction between the social objectives of the PNPB, the supply needed, and economy of scale in 
production. Even at current rates there will be a need for a substantive amount of biodiesel, which at 
some point will require large-scale production. This is not likely to come out of poor and unskilled 
family farmers without the financial means and technical skills to keep up with latest production 
technology. Hence, if things come to worse, the program could effectively implode by not delivering 
the stipulated fuel.1 The situation is serious. Recent estimates indicate that the biodiesel from the 
Northeast will never be commercially viable neither in price nor production.2 Several authorities, 
including world-renown energy expert José Goldemberg, argue therefore that the initiative is better at 
promoting small family farming for social purposes, than as an energy programme requiring large-
scale production.3 
 
These economic concerns are further aggravated if we also consider the geographical distribution of 
the intended market. More than 65% of all diesel fuel is in fact consumed in the South and the 
Southeast, which implies considerable costs for transportation of either raw material or the final fuel.4 
To further complicate things, biodiesel can for technical reasons not be transported on trucks but 
need, in fact, an entirely new infrastructure.  This makes it different than from, for example, ethanol 
where more than 90% of all fuel is transported by road.5 Put in this perspective, perhaps the most 
important contribution of the PNPB is to create the conditions for local energy generation in remote 
areas outside the established grid. In this case the biodiesel should be for local production and use 
only and, rather, part of the national electrification program. 
 
Finally, there are also some question marks with regards to technology that is still under continuous 
development. Up to this point, this has been the domain of European actors that over the last decade 
have developed cutting-edge technology, particularly with regards to vehicle engines. However, 
Brazilian research centers and industry are currently making substantial investments in this area. 
Recent developments indicate that these are starting to pay off.  
 
One particularly interesting development in this respect is the recent announcement from Petrobras 
that the company has developed a new type of hydrogenated mix of vegetable oil and mineral oil, 
called H-Bio, that is to become the company’s lead biodiesel product over the next years. Technically, 
the H-Bio is not a biodiesel in strictu sensu but, rather, a new form of fuels mix. As such, it is an 
entirely new approach to the production of biodiesel, which, according to Petrobras, should be 
regarded as a complement to the PNPB. The principal advantage with the new technology is that it 
allows Petrobras to use any of the various oil-crops grown in Brazil.  
 
Petrobras has announced that it will start production already this year, and the ambition is to have a 
10% mix of vegetal oil in the new ‘green diesel’. The principal staple in the first stage will be soya, 
which, as already pointed out, has the necessary infrastructure to rapidly increase production. Still, it 
is expected that in the future also other oils, such as castor, sunflower, palm and cotton oils will be 
used in the different oil blends. The emphasis on soya is a mixed blessing and many have expressed a 
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fear that this could lead to further environmental degradation in the form of monoculture, principally 
in the Amazon.1 In the meantime, the commercialization of H-Bio could potentially expand rapidly. 

According to Petrobras, the technology is relatively 
simple and the investments needed to modify 
refineries are comparatively small (in the order of 
US$ 38 million). The company has thus declared that 
it intends to process 425 million liters of oil already 
in 2008. This would represent a 25% reduction in the 
need for imported diesel.2 
 
The development of H-Bio is illustrative in several 
ways, even though the commercial success of H-Bio 
is still uncertain. A first observation concerns the 
potential importance of new technology in the 
creation, or resurrection, of new markets. The 
obvious parallel is in this case the introduction of 
flex-fuel cars and its impact on the ethanol market. 

Second, this emphasizes in turn the importance of investment in innovative processes, which is 
particularly critical in technology related areas like energy. Finally, the development of H-Bio 
constitutes yet another case for the influential role of large corporations in creating new energy 
systems. The latter will under all circumstances require a lot of money and resources, something that 
only a few actors actually have. Under such circumstances, competition and the commercial appeal of 
the project are critical factors. In the particular case of H-Bio, Petrobras is not only the assigned 
distributor but, in fact, also the main producer of the final product. Moreover, the company also has a 
monopoly on the production technology, which allegedly puts Petrobras a world leading position in 
the emerging market of biodiesel production. No wonder things proceed rapidly. 
 
The PNBP constitutes, no doubt, one of the more interesting contemporary public programs 
intended to create a market for a new biofuel. What makes the PNPB particularly interesting is 
the ambition to combine energy policy with regional development, while at the same time 
emphasizing local adaptation and flexibility in the implementation process. So far, the program 
has seen mixed results. Several industry actors, including mining giant Companhia Vale do Rio 
Doce (CVRD), have committed to implement the use of biodiesel far beyond any commitments, thus 
creating an effective demand.3 Similarly, the PNPB seems to have PNPB been relatively successful 
in supporting biofuels production in the Northeast. After only 18 months of operation, in 
September 2006, the PNPB had 20,000 farms enrolled in the program, thereby creating up to 100,000 
new rural jobs in the cultivation, involving investments from major national and international oil and 
industry companies.4 This, however, has turned out to be a mixed blessing since there was an 
overproduction of more than 170% for the second national auction in July 2006. Instead of the 
anticipated 600 million liters, more than 1,6 billion liters went into sales.5 Needless to say, this caused 
prices to plunge, which hit non-Social Seals producers in the South harder than anyone else. As a 
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Hydrogenation (H-Bio) 

As opposed to the more common 
(transesterification) process to produce 
biodiesel, H-Bio is produced by so-called 
catalytic hydrogenation of a vegetable oil-
mineral oil mix. This implies essentially that 
the larger vegetable oil molecules are 
cracked into smaller molecules identical to 
ordinary diesel, through a process in which 
hydrogen is added under high pressure. This 
is particularly advantageous for oil 
companies, since a petroleum refinery 
generates hydrogen as part of its regular 
processes anyway.  
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result, many of them now keep production on hold to follow the development.1 The feared regional 
divide is already under way.  
 
At the same time, in the larger picture – and let us be clear about that – the PNPB is currently 
insignificant, both in terms energy use and potential GHG reductions. Moreover, many observers 
are, for reasons presented above, skeptical about the program’s ultimate success, claiming that it is 
better at promoting small family farming for social purposes than as an energy program. Others claim 
that the program simply has too many objectives, thereby running the risk of eventually working 
against one another.2 In the end, they may all be right. Still, the continuous implementation of the 
PNPB will under all circumstances provide important insights on the regulatory, economic and 
societal conditions necessary for a similar program to succeed. As such, the PNPB deserves specific 
and continuous attention. 
 

12.4.1 Summary 
The previous success in the ethanol market has recently encouraged the Brazilian government to 
promote a similar development in the area of diesel fuel. Through the National Biodiesel Production 
& Use Program (PNPB), launched in 2003, the federal government now seeks to gradually substitute 
petrodiesel with biodiesel, made from different oil-based crops such as castor beans, soybeans and 
palm oil. 
 
The initiative makes sense from various perspectives. Just like many other developing countries, 
Brazil is highly dependent on diesel, primarily for transportation, and it accounted last year for 55,7% 
of total Brazilian vehicle fuel consumption. The bulk of this demand came from passenger and cargo 
transportation, since private cars and light vehicles cannot be fuelled by diesel according to current 
fuels legislation. Adding to this picture, diesel fuels also constitute a serious environmental and health 
problem in Brazil. 
 
Yet, the PNPB is first and foremost a program for regional development and social inclusion. In fact, 
the principal ambition is, very explicitly, to support small-scale farming in the impoverished 
Northeast, by creating a demand for local crops, like castor bean (mamona), that otherwise would not 
have any significant market. In effect, it thereby generates GHG reduction as an intended positive 
side-effect. 
 
In order to achieve its objective, the PNPB holds various components. First, like PROÁLCOOL 
before it, the PNPB seeks to create a market for the product itself by mandating a certain amount of 
biodiesel in the fuelsmix. As of January 2006, all diesel sold in Brazil contains 2% biodiesel (B2), an 
amount that will be further increased to 5% (B5) in 2013.3 The ambition is to reach 20% by year 
2020. Second, to guarantee supply the government also gives various tax incentives to support small-
scale farmers in the Northeast. Third, this social agenda is further emphasized through the 
introduction of a ‘Social Seal’, indicating that the diesel has been produced in a ‘socially sustainable’ 
way, under which a company buying vegetable oil from small producers gets a not only tax 
exemption but is also eligible for a greater amount of financial support from the Brazilian 
Development Bank (BNDES). More important, though, the seal also guarantees that the biodiesel will 
be purchased through public auctions coordinated by ANP. 
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Still, there are some concern regarding the production of biodiesel that ultimately question its 
competitiveness and the commercial viability of the PNPB. First, there is a contradiction between the 
social objectives of the PNPB, the supply needed, and economy of scale in production. At some point, 
large-scale production will be required to sustain the market, and the question is whether small-
farmers will be able to provide the necessary volumes. Second, while more than 65% of all diesel fuel 
is consumed in the South and the Southeast, there will be considerable costs for transportation of 
either raw material or the final fuel.1 Third, there are also some question marks with regards to future 
technology. One interesting development here is Petrobras’ recent introduction of a new biodiesel 
technology, the so-called H-Bio. Finally, at present stage the production is only intended for domestic 
use.  
 
More generally, a closer look at the PNPB provides important insights regarding: the potential 
importance of new technology in the creation, or resurrection, of new markets; the importance of 
investment in innovative processes; and the influential role of large corporation in creating new 
energy systems. 
 

12.5 Charcoal 
Another characteristic of the Brazilian TPES is the relatively high use of firewood (13,1%). This is a 
trait that Brazil shares with many other developing countries, but, as already pointed out, Brazil 
distinguishes itself by also having developed several industrial applications for this energy source. 
The most important is, no doubt, the improved processing of charcoal (vegetal coal). Of all firewood 
consumed in 2004, nearly half of it (43,7%), or 40 million tonnes, went into the production of 
charcoal, of which the bulk is consumed by the mining industry.2  

 
The use of charcoal is as old as the mining 
industry itself and it has increasingly come 
to represent an obsolete technology. A 
critical aspect has been the environmental 
impact of both uncontrolled logging and 
almost medieval carbonization processes, 
often with disastrous socio-economic 
consequences, which in Brazil has taken 
place primarily in the Amazon. More 
generally, the mining industry has also 
gradually substituted charcoal with other, 
cheaper energy sources, such as mineral 
coal and natural gas.3 This pattern, 

however, is now potentially changing in Brazil. With the relative prices on mineral coal soaring, and 
current uncertainties about the future import of natural gas from Bolivia, a growing number of mining 
companies are now turning back to charcoal to guarantee a stable provision of energy.4 In 2004, the 
consumption of charcoal grew by 16,9% and there is no indication that the trend is waning.5  
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Figure 10. The Use of Firewood in Brazil, 2004 (MME 2005)  
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This ongoing development in the energy sector is important since it potentially may push mining 
companies to invest in new technologies, with direct consequences for GHG mitigation. The last 
decades has seen several innovations along the entire production chain, ranging from genetic research 
and soil preparation to the recovery of by-products, which implies that the production of charcoal no 
longer is what it was. Most important, perhaps, is the improvement of the carbonization process 
(wood drying, pre-carbonization, carbonization, and final carbonization), in which emissions have 
been greatly reduced, while at the same time energy content has improved. This makes, all of a 
sudden, charcoal a highly interesting alternative also from an environmental perspective, since it 
allows for a production of pig iron practically without sulphur, phosphor or other undesirable 
elements.1 Moreover, following these technology advancements the production of charcoal also 
becomes an important instrument for GHG mitigation through its continuous reproduction of 
cellulose. In modern production schemes, charcoal is produced from cloned eucalyptus that grows 12 
meters in one and a half years, thereby absorbing and compensating for previous GHG emissions 
through the photosynthesis. As we shall see, the production of charcoal constitutes thereby a natural 
connection to deforestation and land-use issues in the Amazon. Also, it makes similar production 
processes eligible for CDM credits. In other words, what we have is a process in which GHG 
reductions were initially achieved as unintended positive side-effect, but where new regulatory 
frameworks made it possible to consolidate this development. 
 
This development, with investments in new production technology for charcoal, is potentially very 
powerful from a GHG mitigation perspective, since it involves one of the most influential industry 
sectors, namely the mining industry, which not only posits a huge amount of capital but is also a 
significant contributor of GHG emissions. In fact, recent estimates show that the use of charcoal 
within the mining industry reduced CO2 emissions by 50 millions tonnes between 1990 and 2000, 
which was precisely the years that the use of charcoal actually went down.2 Furthermore, the mining 
industry also distinguishes itself from the previous cases in this report in being a mature and highly 
globalized industry with a clear focus on export. This means, essentially, that it is dominated by a few 
actors that each operates and responds to events on an international market.  
 
Interestingly, it is precisely the large mining companies that are now investing in new charcoal 
technology. One example is Arcelor-Sittal, the world’s largest mining company, which in a series of 
public announcements has declared its ambition to increase the company’s presence in South 
America. Through its regional subsidiaries, Acesita and Arcelor Brasil, Arcelor-Sittal intends, among 
other things, to increase the production of steel in Brazil with 80% over the next five years, reaching 
20 million tonnes. These commercial ambitions will require major investments in the production line, 
and the goal is to improve efficiency by up 30%. One piece of this strategy is to gradually phase out 
old mineral coal furnaces and instead use charcoal. This is done either through refitting procedures or 
by simply constructing entirely new charcoal furnaces. The development is already underway. 
 
The mining industry and its use of charcoal is instructive insofar that it provides yet another example 
on how linkages between different industries may influence outcomes. In this case, the use of 
charcoal creates, through its continuous need for cellulose, a direct connection between the mining 
industry and the forest sector, which under certain circumstances enables the mining industry to 
influence also the production of charcoal.  
 
One illustration of this close connection, or network activity, is the state of Minas Gerais, which has 
the largest area (1,3 million hectares or 22,5%) of planted forest in Brazil, with two-thirds of the 
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terrain (865 000 hectares) designated to charcoal production.1 In total, the forest sector directly 
employs more than 163 000 people, with an additional 644 000 indirectly engaged, all over the state.2 
For the mining industry, the provision of energy is obviously critical, and in order to guarantee supply 
most of the large mining companies have their own forest plantations particularly dedicated to the 
production of charcoal.3 Yet, with demand for charcoal currently increasing by 3% per year, and 40% 
of all firewood used for charcoal already today imported from other states, this is far from enough.4 
Consequently, larger mining and cellulose companies are also giving considerable technical and 
financial support to the 3500 small and medium-sized plantation owners that make up for around 20% 
of the production market.5 
 
It is precisely in this interaction between the two industry sectors that the competitive concerns of the 
large mining companies could have a positive effect also on the GHG mitigation. When in June 2006, 
the president of Brazil’s largest mining company, Companhia Vale do Rio Doce (CVRD), Mr. Roger 
Agnelli, confirmed that CVRD would no longer buy iron from producers along the Estrada de Ferro 
Carajás, in the states of Pará and Maranhão, that did not comply with existent environmental 
legislation, it was just another of several initiatives from the mining giant to emphasize the 
environmental agenda and put pressure on subcontractors and competitors to improve their 
performance.6 Already in January the same year, the company had met with the Minister of 
Environment, Mrs. Marina Silva, and presented a project for the reforestation of some areas in Minas 
Gerais and the Amazon. The proposal made several radical suggestions, among them it proposed 
alterations in current legislation, with requirements on higher rates of reforestation, and a more active 
presence of the state to guarantee a consistence vigilance and effective compliance of existent 
legislation.7 The latter aim seems to have caughts governmental attention. In recent months, there 
have been several raids by both federal and state entities in different parts of Brazil to expose and 
discontinue the illicit production of charcoal.8 The activity is in itself only an expression of a wider 
socio-economic problem complex, which involves the illegal exploitation of native forest, major 
corruption schemes, inhumane working conditions, and the practice of outright slavery – just to 
mention a few.9  
 
On the other end, CVRD has also involved in a more socially oriented mission, where the company 
gives financial and technical assistance to more than one thousand families in the principal 
deforestation areas in the state of Pará. In return, these communities commit to deliver sustainably 
produced charcoal according to the specifications of CVRD. Interstingly, it now appears as if other 
larger mining companies, like Companhia Siderúrgica do Pará (Cosipar), are following suit.10 
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So, what are the driving forces behind these policies? Why are the large mining companies taking 
these steps towards an improved environmental performance? The trend is somewhat counter-
intuitive, since it runs contradicts to the common perception of large corporations as the main 
environmental villains. 
 
The explanation that most immediately comes to mind is that the large mining companies are 
responding to international pressures, claiming a further preservation of forest resources, mainly in 
the Amazon. The return to sustainably produced charcoal, with all the social implications that follow, 
is thus a question of image, where the companies are forced to improve environmental performance in 
order to maintain their competitiveness on the global market, in this case with regards to end-
consumers and sales.1 
 
Another factor that potentially contribute to the development is the possibility to pursue some of these 
production adjustments as CDM-projects, or, in the longer term, even make additional money from 
carbon credits. This is already taking place and some of the first CDM projects in the world were, in 
fact, Brazilian charcoal plants.2 The point here is that the Kyoto instruments could support investment 
in new technology, by serving both as incentives for change and perform an important support 
function during a transition period when the use of charcoal possibly expands.  
 

To continue, this combination of reputational 
effects and verified environmental 
performance is also of possible importance 
for future financing. On the hand, the 
technology improves the ranking on 
indicators like the DOW Sustainable Index, 
which opens up for other sources of 
financing. Similarly, it may open up 
opportunities for other, long-term financing, 
through banks like Radobank, that may 
otherwise not have been an option.3 
 
Still, the examples cited may not even be the 
entire the explanation for the current change. 
Another, perhaps even stronger, incentive for 
mining firms to take action, though, is the 
competition within the industry itself. The 
mining industry is in every respect an 
established and mature industry, which means 
that size of the market is essentially set and 

the individual companies are therefore essentially competing about market shares. In such a market, 
the rates of return are generally quite low, wherefore cost-cutting is not really an option. This is 
particularly true in developing countries, where much of the production is done in the cheapest 
possible way already. Under those circumstances, the competitive logic becomes the opposite, where 
the principal way to out-do a competitor is to have additional cost imposed upon him. This would also 
explain why CVDR in this case asks for more stringent regulations, effectively demanding 
investments in new technology throughout the industry, because even if this implies additional costs, 
this cost is still relatively less burdensome for CVDR than for its smaller competitors that do not have 
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Photo 5: On a mountain of charcoal 
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the same capital nor the technological capacity as CVRD.1 Most certainly, some of the smaller 
competitors will have to go out of business, which then frees up new market shares. 
 
This competitive logic is not new but, quite the contrary, a well-established business practice.2 What 
makes it particularly interesting in this in this case, though, are the direct consequences for GHG 
mitigation, along with its implications for governance in a developing a context. Starting with the 
former, the expansion of charcoal would be a clear example of how the competitive concerns of 
individual corporations occasionally can generate GHG reductions as a bi-effect. Still, perhaps even 
more interestingly, this requires in turn an effective implementation of law. In effect, CVRD will not 
benefit from new technology investments unless the costs are imposed on all actors throughout the 
industry. Accordingly, it will be in the dominant industry actor’s interest to see that regulations are, in 
effect, implemented. This situation is an important insight for policy implementation in developing 
countries more generally, since it implies that corporations, under some circumstances, actually could 
fill the vacuum of the absent and ‘weak’ state. In the longer run, this could even lead to the 
harmonization of regulations globally. For a company like CVRD, for example, it is critical uphold 
the same standards in its production process, regardless of the location.3 Somewhat ironically, one can 
even argue that CVRD in this particular case actually benefited from the absence of an active 
government policy, since it allowed the company to fill the regulatory vacuum both in theory and 
practice. Had the federal government actually pursued its long-overdue agrarian reform, things would 
have been much different.4 
 
Finally, it should be emphasized that there are various factors that still could slow down this process 
towards an increased use of charcoal. One is obviously that either coal or gas prices decrease to a 
level that makes them more competitive again. Then, they will most certainly be the preferred options 
since infrastructure for their use is already intact. Another more general concern is, again, future 
volatility in the Brazilian economy that possibly prevent business from making larger longer-term 
investment in more uncertain areas.5   
 

12.5.1 Summary 
A final characteristic of the Brazilian TPES is the relatively high use of firewood (13,1%), a trait that 
Brazil shares with many other developing countries. However, the country distinguishes itself by 
having developed several industrial applications for this energy source, of which the most important is 
the improved processing of charcoal (vegetal coal). Of all firewood consumed in 2004, nearly half of 
it (43,7%), or 40 million tonnes, went into the production of charcoal, of which the bulk is consumed 
by the mining industry.  
 
The production of charcoal is intimately linked with the mining industry and has for a long time been 
heavily criticized for its devastating environmental consequences, primarily in the Amazon. However, 
the last decades has seen several innovations along the entire production chain that, along with the 
continuous reproduction of cellulose through the photosynthesis, makes the production of charcoal a 
potentially important instrument for GHG mitigation. Consequently, new technologies for the 
production of charcoal are also eligible for CDM credits. 
 
Interestingly, large mining companies are now investing in new charcoal technology and in 2004 the 
consumption of charcoal grew by 16,9%. Also, they raise increasing demands on the forest sector to 
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4 Lorenzi. Siderúrgicas e Vale do Rio Doce fazem negócio com reforma agrária. 
5 Furbino. Indústrias siderúrgicas e de celulose em Minas têm sustentação na silvicultura. 
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only produce charcoal from sustainably planted forests. This is achieved by pressing the government 
for more active policies and stricter regulations as well as putting increasing pressure on 
subcontractors and competitors to improve their environmental performance. In addition, some of the 
larger mining companies also pursue important socio-economic initiatives at the community-level, 
very much in the spirit of corporate social responsibility (CSR). In effect, the production of charcoal 
thereby has a direct connection to deforestation and land-use issues in the Amazon. 
 
The drivers behind these efforts, it seems, are purely competitive. The increased use of charcoal is 
primarily a function of energy concern, related to soaring coke prices and uncertainty about the future 
provision of natural gas from Bolivia. As for the production of charcoal, the measures taken by large 
corporations seem to reflect a competitive positioning on the market place, where they respond to 
external pressure and also out-do smaller competitors by accepting, or even demanding, technology 
standards which the latter cannot meet. This situation creates, then, a situation in which corporations, 
in effect, drive the implementation of policy in the absence of a powerful state typical to developing 
country condition. Hence, what we have is yet another example on how GHG reductions could 
emerge as a positive side-effect spurred by competitive concerns, this time on part of industry, and 
thereafter consolidated by different regulatory measures. 
 

13 Summarizing the General Theoretical Lessons 
The present study started off from the observation that GHG mitigation occasionally occurs as a 
secondary effect of other policies. Consequently, and it has been an additional objective of this work 
to discuss under what conditions such a development takes place. To that extent, the previous case 
studies also provide the basis for a first inductive theoretical discussion on competition, regulation 
and GHG mitigation. Even though this deliberation is by no means complete, it constitutes, 
nevertheless, a first attempt to structure the problem and, perhaps, raise some pertinent questions. 
 
The discussion takes the notion of a ‘policy cycle’ as its point of departure, assuming that policy 
results, in this case the effective mitigation of GHG’s, are dependent on factors in both the 
formulation and administration of policies. Exactly which one is in operation will, obviously, depend 
on the specific situation. Still, at the same time there are more general mechanisms at work that 
possibly repeat themselves also in other settings. The present case studies provide an opportunity to 
identify some of them. 
 

13.1 A Quick Overview of the Case Studies 
If we then start with the results, the previous case studies illustrate different types of secondary 
effects. First, the development within the natural gas sector is essentially one in which increasing 
GHG emissions emerge as an anticipated negative secondary effect. Second, in the ethanol program 
GHG reductions were initially an unanticipated positive side-effect, but have now, in the later 
reinitiation of the ethanol market, become an anticipated positive side-effect supporting trade. Third, 
energetic cogeneration provides another example of GHG reductions as an unanticipated side-effect, 
but in this case the government now promotes the activity as a primary objective, by making it a 
criterion for further economic support. Fourth, the biodiesel initiative provides yet another example, 
since government in this case already from the outset regards GHG reduction as a positive side-effect 
of the program, and hence sets up the regulatory incentives already from its initiation (intended 
positive side-effect). Finally, the example regarding the use of charcoal illustrates how GHG 
reductions could emerge as a anticipated positive side-effect spurred by corporate competitive 
concerns, and thereafter consolidated by different regulatory measures. 
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13.2 Competition as a Driver for Action 
As we try to explain the cited outcomes, a first challenge is to identify the type of policies that could 
generate GHG reductions as a secondary effect. One way to proceed is to analyze the formulation of 
policies as a function of competitive concerns in the broader sense of the word. This is common 
practice with regards to private actors but, perhaps, not too common with respect to government. Yet, 
the approach has many advantages, not the least because it contains an implicit notion of action. 
Moreover, in using competition in both settings we acquire a common language by which we can 
identify, and discuss, the interests guiding both public and private actors. In doing so, it also allows us 
to identify situations where there are overlapping interests, creating synergies, or complete 
divergence, making it impossible to proceed.  
 
Briefly, the case studies identify five policy areas that seem to provide conditions for serendipitous 
GHG mitigation. Also, there is one example on how industry competition, in fact, drove the 
development, thereby serving the environmental interest of the government. The fundamental premise 
in all cases, however, is that there was a convergence of competitive concerns between government 
and at least some parts of industry. 
 
A first policy area that, in several cases, has been an important incentive for policy change and, 
indirectly, GHG mitigation is energy security. In effect, it was the principal factor behind the 
Brazilian government’s decision to launch the ethanol program (PROÁLCOOL) in the 1970’s. Also, 
energy security was the driving concern behind the choice to expand the use of natural gas in 1997. In 
both cases, it led to a diversification of energy resources, and, with regard to PROÁLCOOL, even to 
effective GHG reductions as a secondary effect. 
 
Second, the ethanol case is also illustrative in the sense that it served the additional purpose of 
protecting and supporting local industry. Interestingly, this led in turn to the development of new 
technology and a know-how that recently has found a global market. In effect, what we have is an 
example on government-induced radical innovation.1 
 
Third, it is in this particular context that the recent effort to create a market for biodiesel (PNPB) 
becomes particularly interesting. Even though PROÁLCOOL in many respects serves a technical 
blueprint for the new program, the PNPB is fundamentally different insofar that it is driven the 
ambition to achieve regional development. Yet, once again, one of the side-benefits is a reduction of 
GHG emissions. 
 
Fourth, energetic cogeneration presents a competitive concern of a somewhat different character. 
Here, it was the government’s ambition to achieve a higher degree of efficiency and innovation in the 
electricity sector that constituted the principal driver, by creating new opportunities for industry 
actors. This, in turn, was achieved by inducing, precisely, a higher degree of competition on the 
market place through deregulation. In this case, we get a clear example on how competitive concerns 
of public and private actors under some circumstance can be combined and effectively generate GHG 
emissions as a secondary effect. 
 
Finally, the discussion regarding charcoal pushes the competition argument even one step further, by 
providing an example on how industry competition generate measures that lead to the mitigation of 
GHG’s. What makes this case particularly interesting, though, is that it provides an example on the 
interaction, through matching competitive concerns, between the public and private sectors. More 
specifically, in this particular case it is highly likely that Companhia Vale do Rio Doce (CVRD) will 

                                                        
1 Nicholas A. Ashford, "Understanding Technological Responses of Industrial Firms to Environmental Problems: Implications for 
Government Policy," in Environmental Strategies for Industry: International Perspectives on Research Needs and Policy 
Implications, ed. Kurt Fischer and Johan Schot (Washington, D.C.: Island Press, 1993). 
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have its will, since it coincides with the government’s competitive interest in managing environmental 
and social concerns. 
 

13.3 The Importance of Regulation 
The case studies are also instructive in the sense that they emphasize the critical role of regulations. 
This is by no means an innovative observation. Quite the contrary, the political science literature has 
for a long time discussed the effectiveness of regulatory policy instruments, and the strategy and 
regulatory economics literature have, for their part, discussed the implications of regulatory design 
from a corporate perspective. Still, what seem to have received less attention are the implications of 
regulatory design on the interaction between public and private competitive interests, particularly in 
the realm of natural resource management. This is, no doubt, one of the more critical areas for the 
future climate change debate and, hence, a universe in itself. Still, let just indicate some critical issues 
that are illustrated in our cases. 
 
The first observation, which is clearly illustrated in the discussions on charcoal, is how regulations 
apart from, or rather because of, its preventive and restricting function, also constitute an offensive 
instrument for the individual actor to achieve competitive advantage. As noted in the previous 
theoretical discussions (Chapter 2), regulations are critical since they potentially could: increase the 
value of proprietary technologies; shift production, distribution, financing, or liability costs; segment 
markets; control sources of input; and shape industry structure. In doing so, they are crucial 
instruments for competitive strategies at the micro-level, which could potentially lead to a ‘trading up’ 
in regulatory demand, for purely competitive reasons. This is what happened in the case of charcoal. 
One could imagine how a similar logic also could play out in other areas and also at the government 
level. Some direct examples are the new EU fuel standards, or current Kyoto commitments, that are 
indirectly creating a market for Brazilian ethanol.  
 
In this case new technologies for renewable energy will in effect redefine also regulatory institutions. 
Consider, for example, the World Trade Organization (WTO) and the use of biofuels. How should 
biofuels be classified and what are the implications for trade liberalization? Are they agricultural, 
industrial or environmental goods? How should subsidies to promote the production or consumption 
of biofuels be considered from the perspective of trade laws? What is the consistency of domestic 
regulations and standards regarding renewable energy as compared to international regulations and 
technical barriers to trade?1 Given the competitive logic outlined above, it seems to be in the Brazilian 
government’s interest to push for more stringent environmental regulations for purely trade 
competitive reasons. This would, in effect, generate GHG reductions as a secondary effect.  
 
Second, this emphasizes, in turn, the important to further elaborate on the link between competition, 
regulation, and strategy also with regards to the public sector. Only if we have a common language 
will we be able to further analyze the interaction between government and industry that is 
increasingly the core of policy making in contemporary society. This is more explicit with regards to 
climate change than anywhere else.  
 
Third, several cases in our study, particularly the one on natural gas, also illustrated the need for 
regulatory analyses with a focus on entire value-chains. As the discussion pointed out, perverse 
incentives in an early phase of the chain can have fatal repercussions later on. Again, this is by no 
means a path-breaking observation but it gets an additional twist from the perspective of GHG 
reductions as intended, or planned, secondary effects. The issue, it seems, is particularly important 

                                                        
1 International Food & Agricultural Trade Policy Council. WTO Disciplines and Biofuels: Opportunities and Constraints in the 
Creation of a Global Marketplace. [IPC Discussion Paper] IPC & REIL, October 2006 [cited 9 December 2006]. Available from 
www.agritrade.org/Publications/ DiscussionPapers/WTO_Disciplines_Biofuels.pdf. pp. 8f 
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when it comes to regulatory arrangements regarding large energy systems and natural monopolies, 
which for their sheer size are likely to have major impact on future emissions. This topic is already 
evolving and likely to gain increasing attention over the few years, especially with the ambition to 
create a European energy market already underway, and general a global expansion of new energy 
sources, partly driven by deregulation efforts. Once the emissions trading market becomes truly 
functional, this issue will gain even more attention. 
 

Fourth, the cases also illustrate the importance of thinking 
about different regulatory levels. Briefly, we can 
distinguish between regulatory efforts at the international, 
national, and administrative level. The question here is 
which one is the most effective to achieve a particular 
outcome. Again, we should not delve into the particulates 
of this issue. Still, as both the ethanol and biodiesel cases 
have shown, industry standards, or particular process 
regulations, are often decisive also for major changes in 
policy outcomes. This is, in turn, entirely consistent with 
the notion of competition as a driver for change. In fact, 
the whole logic behind competition is based on a micro-
rationale where action ultimately takes place at the local 
level. Hence, if this is what we seek to incentivize we 
should also look for diversity and more thoroughly discuss 
micro-incentives, as manifested through administrative 
rules. 
 
At the same time, this raises an important question of 
particular relevance to the climate change debate and the 

alleged need for radical technology innovations. Essentially, the discussion is if some of sort 
government intervention is needed to generate the ‘next generation’ of technology, or whether market 
forces alone will do the trick. The principal concern here is that the amount of initial investment is so 
great that no private actor is prepared to take the risk, particularly if there is no guaranteed market. 
Here, the ethanol case provides, once again, some important lessons. As we have seen, the program 
was in the beginning heavily subsidized and regulated, precisely with the intention to spur innovation 
and create a market for ethanol. However, once the learning costs where down and the basic 
infrastructure in place, the market was effectively deregulated to, instead, give incentives to private 
actors. Essentially, this seems to have worked. The development of the flexfuel car was obviously 
critical but would never have taken place if not production capacity was already there. The question 
now is whether this trajectory could be repeated in the area of biodiesel. As the previous analysis 
shows, this is a gross simplification of the entire process. Yet, it illustrates the need to further discuss 
these issues, so as to further improve the allocation of government resources. 
 
Finally, the whole discussion on competition and regulation also raises a much more fundamental 
question regarding regulations more generally, which is not entirely uncontroversial. Essentially, what 
the whole discussion comes down to is that there could be situations in which an individual actor, by 
using environmental regulations and performance to its own competitive advantage, arrives at a 
situation, or monopoly status, which in effect runs counter to economic regulations. The question is 
then what logic should persist.  
 

 
Photo 6: Gas pipelines in Brazil. 



 99 

As pointed out by several observers, the issues regarding regulatory design are particularly pressing in 
Brazil, which is now meeting yet a new challenge as with the growth of bioenergy.1 There is a 
definitive need to discuss and harmonize the regulatory regime guiding the interaction between 
agricultural, energetic, and climate related concerns. Brazil is not alone is this respect. 
 

13.4 Issue Linking and Nested Games 
More fundamentally, the discussion on competition and secondary effects raises also the question of 
‘issue linking’ and so-called ‘nested games’. Essentially, what this implies, and what the cases have 
shown, is that policy programs regularly come out as a portfolio of several different policy objectives 
that somehow are going to be effectuated jointly. This is how politics work in practice. In order to get 
sufficient support activity, one has to give something in return. Also, the initiative itself might in 
effect provide the opportunity to achieve several objectives at the same time. Needless to say, this 
creates in practice both opportunities and pitfalls. On the one hand, it opens up the opportunity to 
build strong coalitions that allow things to actually get done. At the same time, there is a risk that 
programs loose their focus and that some policy objectives are incompatible, or even work against one 
another. 
 
Yet, there are important reasons to think more creatively about issue linking and nested games, 
particularly in relation to competitive strategies and GHG reductions as a secondary effect. An 
important opening to this discussion resides in the character of the gases themselves. As pointed out 
by Schaeffer and Szklo, electric power generation, for example, may produce environmental impacts 
at both the local and the global level. Some gases have a negative impact on both levels, like nitrogen 
oxides that under different circumstances have a local effect in causing acid rain, but also could 
evolve into tropospheric ozone, thereby promoting global warming. Other gases, like sulphur oxides, 
have positive global effects and negative local effects, in this particular case by cooling the global 
climate but at the same time causing acid rain. Finally, other pollutants, such as CO2, have only global 
effects, as the local impact of their emissions is virtually nil. These differences in spatial, and some 
times temporal, scales are critical, since it implies that the level of concern among actors will change 
both qualitatively and quantitatively as the analysis moves from the local to the global level.2 So, will 
the competitive concerns. Hence, one important task, it seems, is to connect the discussion about 
competition to a more a systematized overview of the impact GHG’s. 
 
These observations have direct implications for the mitigation of GHG’s. In practice, it means that 
incentive structures vary considerable between contexts. Also, it raises the question as to what 
constitutes an optimal solution. If policy makers, for example, were to punish energy import and 
instead favor domestic energy sources, they are likely to choose different climate policies than if they 
were concerned with abating GHG’s alone.3 Ultimately, this raises question about cost incentives and 
the conditions for action at the local level. In the debate, as well as in international collaborative 
efforts, climate change is considered mainly in terms of the most globally efficient measures. This 
implies that more often countries will always choose the measures that reduce emissions at the lowest 
cost to the world, rather than at the lowest cost to the country itself.4 Clearly, this is something to 
consider in the upcoming post-2012 negotiations.  
 

                                                        
1 Sérgio Abranches, "Brasil descarbonizado," Scientific American Brasil, October 2006. and La Rovere, Climate Change and 
Sustainable Development Strategies: A Brazilian Perspective. p. 15. 
2 Roberto Schaeffer and Alexandre Salem Szklo, "Future electric power technology choices of Brazil: a possible conflict 
between local pollution and global climate change," Energy Policy 29 (2001). p 361 
3 Hilliard G. Huntington and Stephen P. A. Brown, "Energy security and global climate change mitigation," Energy Policy 32 
(2004). p. 715. 
4 Ibid. p. 716 
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More concretely, there seems to be two policy recommendations coming out of this discussion. One is 
to consider the effective linking of various different international regimes to achieve effective GHG 
mitigations. Instead of negotiating all things under one umbrella there are already institutions in place 
that could, at least partly, do the job. In effect, this could then strengthen the integration of climate 
change concerns into sustainable development strategies more broadly. A case in point here is the 
suggestion to link the Biodiversity and Desertification conventions more closely to the climate 
negotiations. This could, for example, be a measure to strengthen and enforce the protection of the 
Amazon forest, without waiting for the time-consuming discussions in the Kyoto process.1 A second 
recommendation is to elaborate a set of instruments and policies that recognize and encourage 
’unilateral action’.2 
 

13.5 Some Reflections on the Implementation of Public Policy 
Finally, we should also say something about the administration, or implementation, of policies. As 
already indicated, the declaration of policy ambitions and the imposition of regulations are by no 
means a guarantee that stated objectives actually are carried out. Quite the contrary, more often policy 
outcomes differ from the declared intentions. This, however, may not necessarily be for the worse but 
could, in effect, reflect a gradual adaptation. Hence, more tentatively events in the administration of 
policies could also generate GHG reductions as a secondary effect. This, however, has not been an 
area of concern for this study. Yet, the case studies provide some important insights of concern to 
GHG mitigation more generally. 
 

13.5.1 Corruption, Informality and Investment 
A first issue refers to corruption and informality, with its devastating impact on investments. This is 
of particular concern with regards to climate change mitigation, which according to all projections 
will depend largely on future technology innovation. The situation penetrates all levels and constitutes 
as such a direct link between public policy and GHG mitigation. Just to illustrate, it has been 
estimated that Brazil will have to invest nearly US $450 billion (in year-2000 dollars) from now to 
2030 to expand its energy system. Needless to say, the Brazilian public sector alone will not be able to 
provide that much money. Yet, private investment will only be available if Brazil’s regulatory regime 
becomes more transparent and consistent.3 
 
Clearly, there are important distinctions to make also with regards to this issue. First, the willingness 
to invest varies depending on whether they are long-term (infrastructure) or short-term investments 
(plant upgrades or new technology). Similarly, incentives also differ between internal and foreign 
investments, mainly since the latter do not suffer from Brazilian interest rates. Still, this does not take 
away the larger point, particularly when put in the context of competition. Our examples from the 
sugar sector illustrate the point. In this case, individual producers deliberately abstained from 
advantageous credits, intended to support investments for cogeneration of energy, simply because the 
feared governmental scrutiny. This is a direct example on how corruption and informality effectively 
stalled a well-intended program and thus prevented a further mitigation of GHG’s. Again, the issue is 
truly endemic in Brazil, wherefore it should be given more attention as part of the larger climate 
change issue. 
 

                                                        
1 La Rovere, Climate Change and Sustainable Development Strategies: A Brazilian Perspective. p. 18. 
2 Center for Clean Air Policy, Greenhouse Gas Mitigation in Brazil, China and India: Scenarios and Opportunities through 2025. 
3 International Energy Agency, World Energy Outlook. p. 277. 
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13.5.2 The Potential Role of Big Companies in Developing Countries 
Another observation that emerged in the case studies is the role of big industry actors, particularly 
with regards to natural resource management in the Amazon. This issue has been thoroughly debated 
over the years and as such raised many agitated claims about the alleged ‘environmental rape’ on part 
of large multinational. This is not the place to dispute past records. Quite the contrary, evidence 
suggests that there is much to that argument. However, the development described in the charcoal 
sector give yet another indication that climate change and other environmental concerns are creating a 
new competitive landscape for industry which could, in effect, promote improved environmental 
performance. This opens up interesting possibilities also for the implementation public policies, 
particularly in developing countries. As the charcoal case clearly illustrates, once corporations have 
chosen to apply a competitive strategy aiming for more string regulations, they also have an incentive 
to see that they are abided to by their competitors. Hence, this could create a situation in which 
corporations, in effect, drive the implementation of public policy in the absence of a powerful state, as 
was the case with Companhia Rio do Vale Doce (CVRD) in the Amazon.  
 
The argument is a powerful one, particularly with regards to developing countries more generally. In 
essence, it suggests that industry has a critical role to play in both the formulation and implementation 
of policies. More important, though, this general claim is further supported by empirical data on 
industry’s environmental performance in Brazil. A recent study shows in this case that larger firms 
with foreign capital had the best environmental performance, while small national companies scored 
the worse.1 This illustrates the importance of financial and technological resources and underscores, 
again, the importance of investments.  
 
This triggers, finally, some reflections about the multi-faceted role of Petrobras that is currently 
making major inroads on the regional energy market. In our previous case studies we discussed many 
of the liabilities of the former state-monopoly’s dominant position on the market place. Yet, there are 
also several indications that Petrobras might, in fact, become one of the most influential and 
innovative actors on the regional energy and climate change scene. Just give the numbers, Petrobras, 
declared June 2006 that it intends to invest US$ 87,1 billion in infrastructure projects between 2007-
2011. Out of this, US$ 12,1 billion will be invested abroad.2 At the same time, the Brazilian 
government has, through its Foreign Ministry (Itamaraty), recently given Petrobras instructions to act 
more independently on a purely commercial basis.3 This would make the company less liable to 
political fluctuations and, potentially, generate more consistent and sustainable policies. The company 
deserves under all circumstances further attention. 
 

13.6 Comments 
Through the case studies, we have also had the opportunity to discuss GHG reductions as a secondary 
effect of other policies. This has been rewarding in many ways and open, as such, up for a 
complementary understanding as to why GHG mitigation take place. The approach, it seems, could 
potentially have direct impact on future policy making. Essentially, the analytical approach is based 
on a ‘back casting’ in the broader sense of the word. Instead of focusing on particular climate change 
programs, and discuss emissions reduction as a function of their effectiveness, we take, instead, the 
actual emission reductions as our point of departure. What are the actually achieved GHG reductions? 

                                                        
1 Ronaldo Seroa da Motta, "Analyzing the Environmental Performance of the Brazilian Industrial Sector,"  (Rio de Janeiro: 
IPEA, 2004). 
2 Canal Energia. Petrobras pretende investir US$ 87,1 bilhões entre 2007 e 2011. Canal Energia, 3 July 2006 [cited 23 
September 2006]. Available from http://www.canalenergia.com.br. 
3 "Brasil e Bolívia voltam a negociar." 
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Why and through what measures did they come about? What spurred these initiatives in the first 
place?  
 
A similar approach has several important implications. First, it allows us to identify GHG reductions 
that were perhaps not even conceived of as such in the first place. Second, it forces us to think 
creatively about additional drivers for effective GHG reductions. Finally, it could be instrumental to 
practical policy-making insofar that it opens up for alternative and complementary strategies to reduce 
GHG emissions. Essentially, what we are saying is that GHG reductions, apart from being an end 
objective in itself, also could serve as a means to achieve also other policy objectives. From a 
practical perspective, the critical point is that effective reductions take place regardless of whether 
GHG mitigation in the particular case is an end or a means. Hence, the endgame of this discussion is 
to what extent, and in what ways, regulatory initiatives, like the Kyoto Protocol, can be designed to 
support also these other processes. 
 
The interest in additional drives for GHG mitigation is currently emerging in several places and there 
is, in fact, various international institutions to connect to. One influential institution that, in effect, has 
put the idea of back casting into practice is Pew Center on Global Climate Change in the United 
States that has set up a database on current state-initiatives regarding climate change, based on their 
reduction performance rather than stated policies.1 Another important research center is at Centro 
Clima, Federal University of Rio de Janeiro, which in several studies have raised the issue of 
secondary effects, some of which have been quoted in this study. Neither of them, however, has made 
any more elaborate attempts to explain these processes more generally. It is here that the discussion 
on competition and the way it relates to regulations could make a contribution. The problem as such is 
general and should apply to all settings, not the least the European context. 
 
While the present study has given a first outline of the basic argument, several research-related 
questions instantly emerge. What is the appropriate level of abstraction for the analysis? How do we 
capture competition within the political system? How do we define government interest? What are the 
competitive concerns, and sakes, of other interest groups? The questions are many, but the answers 
potentially rewarding. 
 

13.7 Summary 
It has been a stated additional objective of present study to provide the basis for a first inductive 
theoretical discussion on the conditions under which GHG mitigation may occurs as a secondary 
effect. The previous case studies provide ample material to make some initial observations. Of 
particular interest is the interaction between competition, regulation and GHG mitigation. 
 
More generally, the case studies illustrate several types of secondary effects. First, the development 
within the natural gas sector is essentially one in which increasing GHG emissions emerge as an 
anticipated negative secondary effect. Second, in the ethanol program GHG reductions were initially 
an unanticipated positive side-effect, but have in the later reinitiation of the ethanol market become an 
anticipated positive side-effect supporting trade. Third, energetic cogeneration provides another 
example of GHG reductions as an unanticipated side-effect, but the government now promotes the 
activity as a primary objective, by making it a criterion for further economic support. Fourth, in the 
biodiesel initiative government regards already from the outset GHG reduction as a positive side-
effect of the program, thereby providing incentives already from its initiation (intended positive side-
effect). Finally, the example regarding the use of charcoal illustrates how GHG reductions could 

                                                        
1 Pew Center on Global Climate Change. What's Being Done in the States. [The Pew Center website] Pew Center on Global 
Climate Change, 2006 [cited 19 December 2006]. Available from 
http://www.pewclimate.org/what_s_being_done/in_the_states/. 
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emerge as an anticipated positive side-effect spurred by corporate competitive concerns, and 
thereafter consolidated by different regulatory measures. 
 
While taking the notion of a ‘policy cycle’ as the point of departure, the first challenge is to identify 
the type of policies that could generate GHG reductions as a secondary effect. For this purpose we 
regard the formulation of policies as a function of competitive concerns in the broader sense of the 
word. Briefly, the case studies identify five policy areas that seem to provide conditions for 
serendipitous GHG mitigation: energy security (ethanol and natural gas); the protection and support 
of local industry (ethanol); regional development (biodiesel); efficiency and innovation (energetic 
cogeneration); and industry competition (charcoal). 
 
The case studies are instructive insofar that they emphasize the critical role of regulations, particularly 
as a part of competitive strategies. Of particular interest is the importance of regulatory design, with 
its impact on the interaction between public and private competitive interests, especially in the realm 
of natural resource management. 
 
A first observation concerns the ways in which regulations occasionally constitute an offensive 
instrument for the individual actor to achieve competitive advantage (charcoal). Regulations have a 
particular function since they potentially could: increase the value of proprietary technologies; shift 
production, distribution, financing, or liability costs; segment markets; control sources of input; and 
shape industry structure. In doing so, they are crucial instruments for competitive strategies at the 
micro-level, which could potentially lead to a ‘trading up’ in regulatory demand, for purely 
competitive reasons. Second, this emphasizes the need to further elaborate on the link between 
competition, regulation, and strategy also with regards to the public sector. It would appear as if the 
public sector has similar competitive concerns that also could benefit from regulatory strategies. The 
collaboration witch the private sector is under all circumstances critical. Third, there is also a need for 
regulatory analyses with a focus on entire value-chains (natural gas). The issue, it seems, is 
particularly important when it comes to regulatory arrangements regarding large energy systems and 
natural monopolies, which for their sheer size are likely to have major impact on future emissions. 
Finally, the cases also illustrate the importance of thinking about different regulatory levels (ethanol 
and biodiesel). Briefly, we can distinguish between regulatory efforts at the international, national, 
and administrative level. More generally, it appears as if industry standards, or particular process 
regulations, often are decisive for major changes in policy outcomes.  
 
Another issue emerging from the cases studies is how to achieve radical technology innovations. 
Essentially, the discussion is if some of sort government intervention is needed to generate the ‘next 
generation’ of technology, or whether market forces alone will do the trick. In this case, the Brazilian 
ethanol program provides important insights, as it was initially heavily subsidized and regulated, with 
the intention to spur innovation and create a market for ethanol, but, once the learning costs where 
down and the basic infrastructure in place, effectively deregulated to give incentives to private actors.  
 
More fundamentally, the discussion on competition and secondary effects raises also the question of 
‘issue linking’ and so-called ‘nested games’, in which policy programs come out as a portfolio of 
several different policy objectives. This creates in practice both opportunities and pitfalls.  
 
The issue is of particular interest with regards to competitive strategies and GHG reductions as a 
secondary effect. In effect, GHG’s produce both negative and positive environmental impacts at both 
the local and the global level, though not necessarily simultaneously. Such differences in spatial, and 
some times temporal, scales are critical, since it implies that the level of concern among actors will 
change both qualitatively and quantitatively as the analysis moves from the local to the global level. 
In practice, it means that incentive structures vary considerable between contexts. 
 



 104 

The previous discussion generates two concrete policy recommendations to the ongoing climate 
change negotiations. First, it suggests the effective linking of various different international regimes 
into the climate change debate. Second, to elaborate a set of instruments and policies that recognize 
and encourage ’unilateral action’. 
 
Finally, the cases illustrate two phenomena with regards to the administration, or implementation, of 
policies, with considerable implications for competition as a driver for serendipitous GHG mitigation. 
The first concerns the devastating impact that from corruption and informality has on investments. A 
second issue concerns the role of big industry actors and their stance on natural resource management. 
The evidence suggests in this case that climate change and other environmental concerns are creating 
a new competitive landscape, in which large corporations, in effect, could drive the implementation of 
public policy in the absence of a powerful state. This general claim is partly supported by empirical 
data on industry’s environmental performance in Brazil. A recent study shows in this case that larger 
firms with foreign capital had the best environmental performance, while small national companies 
scored the worse. 
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14 Final Words 
The present study started off with the objective to discuss Brazilian energy and climate policies, 
through an analysis of the current development in the energy sector more specifically. What explains 
the present situation? What are the current trends and what are the critical factors that could 
possibly influence future activities? In taking this approach, the study intended to capture some of the 
policy interaction that over the years has made Brazil to one of the most dynamic regions in terms of 
renewable energy, and also an influential voice in the global climate change debate.  
 
The effort has been instructive, to say the least, and there are some observations of particular interest. 
More generally, Brazil is facing a major challenge with regards to climate change. Because of the 
country’s unique energy profile, with relatively low levels of GHG emissions coming out of the 
energy system, the principal problem with regards to climate change is, instead, land-use management 
in the Amazon, which makes up for nearly 80% of total GHG emissions. This implies that energy 
policies in effect can do very little to actively mitigate climate change in Brazil. Instead, the best they 
can hope for is to hold back a further increase in emissions. 
 
It is in this perspective that the current trend towards an extended use of hydrocarbons becomes 
particularly disturbing. The development is expected but nonetheless definite and clear. With current 
growth rates of more than 15% per year in the gas sector, and a recently declared independence in oil 
production to cover total demand for years to come, the use of fossil fuels are expanding at a rapid 
pace in Brazil. 
 
This development puts also the achievement in renewable energy in a different light. Just to put things 
in proportion, the use of ethanol is still a relatively minor share of the Brazilian energy mix, 
accounting for less than 10% of the country’s liquid fuels.1 Similarly, the government-incentivized 
use of ‘new renewable energy’ (PROINFA) constitutes, as already indicated, only about 1% of total 
electricity demand. In effect, the annual expansion of the traditional hydropower sector, as well as the 
natural sector, is still far greater than the entire PROINFA effort. 
 
Still, this does not in any way make the achievements regarding renewable energy insignificant. 
Quite, the contrary, as the case studies have shown there are important lessons to be learnt from the 
Brazilian experiences, not the least when it comes to institutional arrangements supporting innovation 
and the creation of new markets. As of now, the country has a long tradition in the field and continues 
to be a leading actor. It thereby provides a unique opportunity to study also the specific conditions for 
climate and energy policies in a developing country context. 
 
This leads, finally, to some concluding comments and recommendations regarding possible future 
activities.  
 
A complementary study on the Amazon 
The first task in order to get a more complete view of the Brazilian policy context regarding global 
warming, is to carry out a more thorough analysis of the socio-economic and institutional conditions 
for climate mitigation in the Amazon. As already pointed out, natural resource management in the 
Amazon is the single-most important issue regarding climate change in Brazil. It deserves attention as 
such. The discussion about the Amazon has, though, been purposely excluded from this study. This is 
not out of neglect but, rather, because the issue is too complex to be dealt within the present format. It 
simply requires separate study. The issue is, though, by no means disregarded by the research 

                                                        
1 David G. Victor. How to manage our oil addiction. [CESP News website] Center for Environmental Sciences and Policy, 
Stanford University, 14 April 2006 [cited 12 December 2006]. Available from 
http://cesp.stanford.edu/news/oil_addiction_20060417/#. 
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community, Quite the contrary, there is a lot of important and highly qualified work being carried out, 
particularly in the science field. There is, however, a pressing need to link science data with qualified 
socio-economic analyses. Only then will we have a more complete understanding of the current 
development.  
 
More broadly, there are some potential inroads to this thematic. One critical issue is to further analyze 
the link between energy, land-use, and water management, which could be done by putting into the 
larger scheme of global carbon credits. In fact, there are surprisingly few studies linking these three 
themes. Yet, as the case studies indicate, this is no doubt becoming a critical issue. Another important 
theme is the conditions for policy implementation. Up to this point, the global climate change debate 
has mainly focused on ‘mitigation’ and ‘adaptation’. The next step, it seems, is to pay more attention 
to implementation. In the case of Brazil, the country certainly has much of the necessary knowledge 
and even financial resources. The problem is, instead, to transform this into concrete policy results. In 
this respect, climate change mitigation provides both opportunities and pitfalls. These need to be 
analyzed.  
 
More thorough analyses of the CDM experience 
Another area of interest is the South American experiences of CDM. As already indicated, the 
mechanism originated from a Brazilian proposal and the country has since then been a forerunner in 
the field. The same is true for some of the other countries on the Southern Cone, notably Chile and 
Argentina, and there is consequently unique experiences in the region, some of which are applicable 
also in other settings. Once again, many of these are of an administrative and institutional nature, and 
they involve also problems and failures, which perhaps are the most important lessons. A recent 
report suggests that while the South American CDM market is currently growing at a rapid pace, the 
region has not been able to take full advantage of its full potential.1 These issues needs further 
attention, ultimately in order to improve the CDM function itself. 
 
A continued discussion on GHG mitigation as a secondary effect 
A third area for possible future studies is the focus on GHG mitigation as a secondary effect. The 
present study has given some indications of the potential in a similar approach, when linked to 
questions regarding competitive strategies and regulatory design. Our initial results are promising, as 
the approach gave some important insights about Brazil. However, what make the approach 
particularly interesting are its general applicability and the fact that it relates to some established 
research within both Brazil and the United States. Intuitively, it is also highly relevant for the 
European context. This, in turn, opens up for comparative analyses of direct relevance to policy 
making. The present study has identified some of the potential research tasks. 
 
The creation of an observatory office 
A first recommendation is to pursue a continued reporting on the development in Brazil and South 
America more generally. This could take many forms. One more concrete suggestion, though, is to 
create an ‘observatory office’, possibly in collaboration with other institutions, such as the Economic 
Commission for Latin America and the Caribbean (ECLAC), the Latin American Organization of 
Energy (OLADE), or even the Swedish Chamber of Commerce. This office would preferably be 
situated in Brazil that is the most capacitated country in the regional. Yet, it would have, precisely, a 
regional outlook. 
 
Such an office is justified on several grounds. First, Brazil deserves, because of its sheer size and 
expected economic growth, attention in itself. Second, the focus on Brazil is further reinforced by the 
particular circumstances regarding the Amazon that potentially has a far-reaching impact on the 
global climate. Third, South America has a long history of renewable energy and continues to be a 

                                                        
1 Latinos perdem espaço na venda de créditos de carbono. 
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world leader in the field. Fourth, the region has similarly been a forerunner in working with CDM. 
Fifth, the Southern cone has in the recent decade pursued a number of deregulation efforts, 
particularly in the energy field, from which there are important lessons to be learnt. Finally, South 
America is from a policy perspective in many respects an ideal case study because of its variety, with 
extreme poverty alongside highly developed regions. This provides an opportunite to study not only 
the developing country context but, perhaps more importantly, the different aspects of transition. 
Jointly, these themes provide important insights that are applicable also in other settings. In other 
words, by studying South America, and Brazil in particular, we get important general as well as 
specific knowledge. 
 
Apart from pursuing a continuous reporting through in-depth analyses on pertinent issues, a similar 
observatory office would also play an active role in designing large-scale development projects in the 
areas of renewable energy. This would then be carried out in collaboration with partner organizations 
and relevant actors, institutions and authorities in the region. There is already a declared interest in 
this type of activity. 
 
Recognize ’unilateral action’ 
Finally, one important lesson coming out of the focus on GHG mitigation as a secondary effect, is the 
potential for ‘unilateral action’ among non-Annex I countries. This notion is supported also by other, 
comparative studies.1 From a policy perspective, this has important potential and it suggests that the 
ongoing climate change negotiations should elaborate on a set of instruments and policies that also 
recognize and encourage ’unilateral action’. While collaboration is necessary, we are all responsible 
for our own actions. This should be recognized. 
 

                                                        
1 Center for Clean Air Policy, Greenhouse Gas Mitigation in Brazil, China and India: Scenarios and Opportunities through 2025. 
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15 Appendix: Interviews 
 

Luis Panelli, Agencia Nacional de Petróleo, Rio de Janeiro, 25 April, 2005. 

Emilio Lèbre la Rovere, UFRJ, Rio de Janeiro, 26 April, 2005. 

Branca Americano, MCT, Rio de Janeiro, 28 April, 2005. 

Ana Luisa Landim, BNDES, Rio de Janeiro, 9 May, 2005. 

Marcelo Khaled Poppe, Centro de Gestão e Estudos Estratégicos, Brasília, 10 May, 2005.  

André Corrêa do Lago, MRE-DPAA, Brasília, 11 May, 2005. 

Flávia Resende, Ecosecurities, Rio de Janeiro, 4 August, 2005. 

Roberto Schaeffer, PPE-COPPE, UFRJ, Rio de Janeiro, 5 August, 2005. 

Luiz Gylvan Meira Filho, Instituto de Estudos Avançados, USP, São Paulo, 9 August, 2005. 

Ernesto Del Vecchio, Dedini S/A Industrias de Base, Piracicaba, 10 August, 2005. 

Sophie Aldebert, Cambridge Energy and Research Associates, Rio de Janeiro, 11 August, 2005. 

Daniel Bouille, Leonidas Girardini, and Hilda Dubrovsky, Fundación Bariloche, Buenos Aires, 16 
March, 2006. 

Mónica Servant and Jorge Bauer, Coordinación de Energías Renovables, Dirección Nacional de 
Promoción, Secretaría de Energia, Buenos Aires, Buenos Aires, 16 March, 2006. 

Enrique Gonzalez, Coordinación de Energías Renovables, Dirección Nacional de Promoción, 
Secretaría de Energia, Buenos Aires, Buenos Aires, 16 March, 2006. 

Juan Legisa, Consejo Asesor de Estrategia Energética, Secretaría de Energia, Buenos Aires, Buenos 
Aires, 16 March, 2006. 

Hernán Carlino. Secretaría de Ambiente y Desarollo Sustentable - Unidad de Cambio Climático, 
Ministerio de Salud y Ambiente, Buenos Aires. 17 March, 2006. 

Ana Bianchi. Ministério de Relaciones Exteriores. Buenos Aires. 17 March, 2006. 

Fernando Risuleo. Secretaría de Energia, Buenos Aires, Buenos Aires, 17 March, 2006. 

Jorge Katz. Universidad de Chile and FLACSO. Santiago de Chile. 24 March, 2006. 

Roberto Molina. Comisión Nacional del Medio Ambiente (CONAMA). Santiago de Chile. 27 March, 
2006. 

Manlio Coviello. Economic Affairs Office ECLAC. Santiago de Chile. 24 March, 2006. 

Fabián Gaioli MGM International. Rio de Janeiro, 30 March, 2006. 
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