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Abstract: The term sustainability has been increasingly present in policy agenda all over the world. An 
important milestone was the Gro Harlem Brundtland’s “Our Common Future”, a report presented in 1987 by the 
United Nations Commission on Environment and Development (WCED). But to achieve sustainable 
development inside national states several forms and rules are taken place in order to implement a policy. The 
role of the state as a modifier and as a guarantor of sustainable development is necessary towards changes and 
transformation in a Green State.  This type of “Green State” is based on Robyn Eckersley’s theory where she 
defines it as an ecological administrator and facilitator.  
States are formed by rules, legislation and institutions which would put in practice the formal laws. These set of 
rules is what defines institutional framework. This paper hopes to clarify how sustainable development is 
present today in the electricity generation framework of Brazil and evaluate about the role of the state among all 
existent rules to guide it to sustainability. 

The particular scope of analysis is the institutional framework of electricity generation in Brazil and a view from 
the institutions which perform in this context is outlined in the new regulatory state framework concept. The 
analysis uses as an insight the Institutional Analysis and Development, mainly in the illustrative case, in order to 
visualize the complexity of the electricity generation institutional framework and how a sustainable 
development approach is present. Afterwards, an analysis is made based on the Green State Theory. 
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Summary: Since the United Nation’s 1987 report “Our Common Future”, sustainability has been increasingly 
present in policy agenda all over the world. In this work, the role of the state is analyzed as a modifier and as a 
guarantor of sustainable development. This type of “green state” is based on Robyn Eckersley’s theory where 
she defines it as an ecological steward and facilitator. 
However, states are formed by rules, legislation and institutions which would put into practice. These set of 
rules is what defines institutional framework. So, due to that this work analyzes how the state can act for 
sustainable development in the particular scope of a renewable electricity case. 

Brazil is used as the “analyzed object”, to visualize its institutional framework in order to achieve the outcome 
of a more sustainable policy in electricity generation. A view from the institutions which perform this objective 
is outlined in the new regulatory state framework. This thesis is based on the concept of green state where an 
illustrative case is used to thoroughly analyze Brazilian institutional framework and how it relates to electricity 
generation.  
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Section 1 

1. Introduction 

Nowadays, the term sustainability is highlighted everywhere from companies to Non-Governmental 
Organizations (NGOs). Therefore, it is not a surprise that public policies all over the world have also been 
affected by the term sustainability all over the world, partially in response to the demands of society and global 
concerns, as well as reflecting changes in how policy agendas are conducted. An important milestone in this 
changing direction was Gro Harlem Brundtland’s “Our Common Future” presented by the United Nations 
Commission on Environment and Development (WCED) in 1987. The triple bottom line concept of economic, 
social and environmental aspects that derived from the report is widely accepted as a sustainable development 
objective. 

Energy has constantly been a topic whenever sustainability is discussed. Energy is vital for economic progress 
and at the same time hazardous to the environment. One solution to decouple these factors from one another is 
the use of renewable energy, which enables society reach sustainable development more effectively; 
simultaneously guaranteeing human’s advancement and alleviating environmental impacts.  

But, how can sustainable development be achieved in modern society? It is true that through sovereignty, 
national states can insert new rules inside their economy, society and environment; at least in most of the 
democratic world. However, states are formed by rules, legislation and institutions which put the formal laws 
into practice. Several institutions interrelate with each other to enable the government to achieve the objectives 
set out in the political agenda. 

This work analyzes how the State can actually perform sustainable development in the particular scope of 
electricity generation. Brazil is used as the “analyzed object”, to visualize its institutional framework 
performance in order to achieve the outcome of a more sustainable policy in electricity generation. The 
institutional framework related here is the legislation, regulations that drive social and economic system. 

Brazil is the biggest in South America, representing half of the continent’s economy. Consequently, it is the 
highest energy consumer challenged with maintaining constant economic growth through clean energy. By far, 
Brazil is in a comfortable position when it comes to the potential for hydroelectric energy sources due to its 
abundance of big rivers and drain basins. 

Still not surpassing its actual hydroelectric capacity exploitation but with more variable rain regimes due 
possibly by the climate change, Brazil needs to maintain its clean energy base with a more renewable source, in 
order to maintain and preserve both its economic structure and its rich natural resource, the Amazon River basin 
being one example.     

On the following pages, I try to go through some questions about sustainability within the new regulatory state 
that was formed in the electricity sector in Brazil. Afterwards, reflections on the new roles of the state, inspired 
by Robyn Eckersley’s Green State Theory, are made and confronted in this new context of inserting sustainable 
development in public policy. The target of this thesis is the institutional analysis of the electricity generation 
framework in Brazil, where I analyze some public policies related to sustainable energy and its implication and 
outcomes. 

An illustrative case in renewable electric energy is analyzed. A governmental program is used as an analysis 
example on the institutional tool of analysis denominated Institutional Analysis and Development Framework 
(IAD), aiming to evaluate the rules and institutional performance in attaining sustainable development. I hope to 
clarify how sustainable development is present today in the Brazilian electricity generation framework and 
reflect on the role of the State in accordance with existing rules to guide it towards sustainability. 
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2. Background 

"Unless structure follows strategy, inefficiency results"(Chandler, 1977).This was the slogan of one of the more 
prominent names in Strategic Management studies: Alfred Chandler. In America, his theories had an enormous 
repercussion within the business sphere once they were published, but in the public sector changes came about 
slower. After World War II, western countries were focused on rebalancing their states. They were active actors 
in the economy and social policy so as to rebuild themselves in a post-war reality. So, the national state was the 
strong mover on reconstructing, with their governments using most of the available tools to intervene in the 
economy and reattribute a better social welfare (as health and education) back to its population. 

This phase was working up until the end of the 70s when, after successive worldwide oil crises, countries 
collapsed and began to break. If government policy was used to correct market failures in the past, it was now 
detecting government failures leading up to deep reforms inside the states in order to rebuild them. Privatization, 
deregulation, welfare state reform and liberalization (Majone, 1997) were the ways in which the states found to 
adjust toto the new era, including the advance of globalization. 

With this privatization model of public services once monopolized by the state (the previousprevious main 
developer), a new state emerged in front of its new needs to deal with privatization. The regulatory state came 
about out of the need to control the quality of public services that, at that timetime, was starting to be performed 
by private companies instead of public utilities, as it had previously been. Focusing on energy, the case was not 
so different in most western countries, including Brazil, in privatizing state-owned utilities and introducing an 
open market, even though regulated. 

In order In order for western countries to achieve their objectives effectively, an internal organizational change 
occurred  achieve their objective effectively, an internal organizational change was made concerning the state 
strategy of monitoring national interest activities. The public administration that was once centralized now faced 
the need for new institutional arrangements to meet the new dynamics of the State. A large institutional structure 
had to adapt to a new framework. 

The New Public Management (NPM)1 was the result of these changes “in the structure of the state and led to the 
emergence of new regulatory structures” (Badran, 2011). As this, public policies are implemented by 
independent agencies in the public administration which includes energy planning and environmental protection. 

As sustainable development entered political agenda and, consequently, government commitments to achieve it, 
new forms of institutional reform have been seen with the creation of new institutions to fulfill this demand 
emerged from society. In 1969, the United States issued the National Environment Policy Act (NEPA), followed 
shortly by the Environment Protection Agency (EPA) in 1970, an agency responsible for monitoring the NEPA. 
These can be seen as starting points for the institutional framework regarding the inclusion of new guidelines in 
public policies that has been evolving up until today, in this case, environmental protection concern. 

In this context, renewable energy is linked as a government action to achieve sustainable development in this 
thesis: a view from the institutions which perform this objective is outlined in the new regulatory state 
framework. So far, a very good study linking sustainable development and public administration shown in Deniz 
Leuenberger and John Bartle’s book “Sustainable Development and Public Administration” where they point 
that “public administration and sustainable development share many foundational themes, facilitating the 
application of sustainable development to decision-making”(Bartle & Leuenberger, 2006). Also, the idea of 
regulatory state is well marked by Giandomenico Majone’s works. In his paper “From the Positive to the 

Regulatory State: Causes and Consequences of Changes in the Mode of Governance” he emphasizes the idea 

                                                             
1 New Public Management= inspired by radical reforms made under Margaret Thatcher’s government in United Kingdom by 
the late 80’s, NPM is used to denote the new form of governing nation states where bureaucracies had to re-adapt, after 
privatization and the need for regulation in a new framework, in order to emphasizes efficiency, results, a focus in clients, 
outputs and outcomes (Keating & OECD,2001) 
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that an institutional framework adapted to the new state settings is indispensable to reach their social function 
objectives (Majone, 2007).  

Studies carried out by the United Nations (UN), including organizations from the UN system (World Bank, 
UNDP, etc.) have recently been researching about renewable energy development in Brazil and South America. 
Brazil, the objective of this study, already relies on a wide renewable energy source, as will be explained later, 
and is one of the biggest energy consumers in the world. At the same time, it has caught the attention of other 
scholars and researchers who want to study the theme. A document written by the Economic Commission for 
Latin America and the Caribbean (ECLAC) and the German Agency for Technical Cooperation (GTZ) 
examines the situation in the continent regarding Renewable Energy (RE). Entitled as “Renewable Sources in 

Latin America and the Caribbean: Situation and Policy Proposals”, the document was written in 2004 and was 
prepared to be presentedthe at the World Conference on Renewable Energies in Germany. The document 
explains the new panorama in South America and reaffirms that for a proper reform in RE, necessary actions 
were to be taken from national states aiming to change the institutional organization, regulatory principles and 
coordination modes. These include: 1) to ensure stronger institutions, more in line with the proposal; 2) to 
introduce fundamental modifications to existing regulatory frameworks and 3) to change market organization 
(ECLAC & GTZ, 2004).  

Furthermore, the same document also points out that the State’s role as coordinator is inevitable: ‘to ensure 
policy viability, intervening directly in investment implementation and tools to make the participation of private 
investors attractive’ (ECLAC & GTZ, 2004). Despite the document citing the Program of Incentives for 
Alternative Electricity Sources (PROINFA), used as an example in this thesis, it only says that the program is an 
initiative from the federal government to stimulate renewable production without getting into more details.  

In another study, this time carried out by the World Bank, “Design and Performance of Policy Instruments to 

Promote the Development of Renewable Energy: Emerging Experience in Selected Developing Countries”, the 
authors analyze recent experiences from Brazil in promoting RE in a policy effectiveness approach, but more 
under the circumstances of economic policy instruments. Feed-in-tariff, auction and preferential tariff is studied 
and co-related with the effectiveness of the policy. An important point from the paper is the observation made 
about the shift Brazil has made from a feed-in-tariff model used in PROINFA to the use of auctions for RE 
economic incentives (Azuela & Barroso, 2012). 

José Goldemberg, a well-known academic in the field wrote in the article “How Adequate Policies can Push 

Renewable” about Brazilian experience in implementing a program on renewable energy based on sugarcane 
ethanol. The program “The Brazilian Alcohol Program” (PROALCOOL) focused on transport fuel, using 
biomass as an alternative to fossil fuel. As a conclusion, the authors determined by its end, that the program was 
successful not only by decreasing consumption of fossil fuel but also environmental aspects, social aspects and 
also a successful and significant change in the economy (Goldemberg, Coelho & Lucon, 2004). Continuing 
with PROALCOOL, Frank Calle and Luis Cortez go deeper into the program and even say the importance of an 
institutional framework in implementing it. They say that the government willingness to make it happen was an 
important matter for the program’s success, just as it was during the negotiations with the car industry to 
produce cars ran by ethanol (Rosillo-Calle & Cortez, 1998). 

An article by Ricardo Dutra and Alexandre Szklo emphasizes PROINFA in a final tariff cost approach under the 
new electric power sector reform in Brazil. Highlighting wind power development in their article, the Program 
faced not only natural barriers but also difficulties and uncertainties related to a new institutional framework that 
has just been formed (Dutra & Szlo, 2007).  

The perspectives from the new model reforms had an increased interest in the literature, indicating how 
unpredictable markets behavior would be under new regulatory frameworks. In the article “Integrating 

Competition and Planning: A mixed Institutional Model of the Brazilian Electric Power Sector” Bajay 
concludes that the reform led by the federal government was unsatisfactory and discuss throughout the paper 
why these changes took place in Brazil. He makes important statements about the institutional framework of the 
sector and concludes with four objectives for better practices, including: to guarantee security of electricity 
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supply, in order to achieve sustainable development and to secure the stability of the regulatory framework 
(Bajay, 2006). 

Following Bajay’s conclusions, Medonca and Dahl also point out unsuccessful measures that were taken in the 
reform of the Brazilian electricity sector. They say that reform in the electricity distribution segment was 
successful, but it had its pitfalls when it came to electric generation (Medonca & Dahl, 1999). Once more, with 
similar conclusions from others authors, a step towards the success for implementing electricity policies would 
be a “new regulatory framework and a strong regulatory agency” for that matter (Medonca & Dahl, 1999).  

In 2006, an extensive report was published in a project conducted by the International Atomic Energy Agency 
(IAEA) as a country profile case entitled – “Brazil: A Country Profile on Sustainable Energy Development”. 
Produced together with Brazilian experts in the field at The Energy Planning Program, Federal University of Rio 
de Janeiro (UFRJ-COPPE) and the Brazilian Reference Centre on Biomass (CENBIO) of University of Sao 
Paulo (USP) the report enters in a detailed assessment of Brazilian energy systems inserted in a sustainable 
development evaluation. Particularly, my research study based in some parts of this project as when it 
represents, according to the report, an attempt to move forward with the practical implantation of effective 
mechanism that permits the incorporation of sustainable development concepts (IAEA, 2006). 

The main core of the profile is to implement the proposed sustainable energy indicators developed by the IAEA 
together with United Nations Department of Economic and Social Affairs (DESA), the International Energy 
Agency (IEA), Eurostat and the European Environment Agency (EEA). The project had a three-year research 
for the implementation and testing of the original set of indicators in seven countries — Brazil, Cuba, Lithuania, 
Mexico, the Russian Federation, the Slovak Republic and Thailand (Vera et al).These indicators are divided in 
social, environmental and economic dimensions, as follows:

  
 

Figure 1: Sustainable Energy Indicators. Source: Adapted from Streimikiene, Ciegis & Grundey (2007) 

Additionally, the profile of the report brings a complete overview of the energy sector in every source (oil, gas, 
charcoal, etc.), a brief resume of the country’s economic situation which is essential for understanding energy 
policy choices made, as well as accomplishments the country made in order to reach sustainable development in 
energy. The report has ten chapters with vast information which concludes future scenarios and policy options 
for sustainable development in the energy (IAEA, 2006). 

Environmental 

Air 

Climate 
Change ENV1 

Air Quality 
ENV2-ENV3 

Water 
Water Quality 

ENV4 

Land 

Soil Quality 
ENV5 

Forests ENV6 

Solid Waste 
ENV7-ENV9 

Social 

Equity 

Accessibility 
SOC1 

Affordability 
SOC2 

Disparities 
SOC3 

Health Safety SOC4 

Economic 

Use and 
Production 

Patterns 

Overall Use ECO1 

Overall 
Production ECO2 

Supply 
Efficciency ECO3 

Production ECO4 
and ECO5 

End Use ECO6-
ECO10 

Diversification  

Security Imports  ECO15 



 

7 
  

Considering studies conducted by scholars in Brazil (in the Portuguese language), a few of them are connected 
to sustainable development. One highlight can be made in Célio Bermann’s book “Energy in Brazil: What for? 

For whom?” – Original title: Energia no Brasil: para quê? para quem?” where he analyses sustainable 
practices inside the Brazilian energy sector in general. With similar conclusions, institutional empowerment is 
one of the main drive in towards sustainability in the energy sector but also the inclusion of Brazilian society’s 
participation(which did not occur) and the end of short term vision planning for the sector(Berman, 2002). A 
highlight work organized by him is the book New Energy in Brazil: Social Inclusion and Government Programs 

in Brazil (As Novas Energias no Brasil: Dilemas da Inclusao Social e Programas de Governo, written in 
Portuguese) where a team of researchers go through federal government programs stressing sustainable 
development approaches.  

Despite the literature review shows important information about institutional framework in Brazilian energy 
generation, their study targets are mostly auxiliary components in explaining something else, mostly economic 
factors or even environmental ones, such as energy efficiency. There were very few studies that were focused 
entirely on the institutional framework of the Brazilian power sector as a means to sustainability. The studies on 
institutional framework in Brazil had a more increasing interest after the reforms occurred in the sector. 

The connection focused on the institutional framework itself, yet sustainable development still has not received 
much attention in the electricity field. It has to be noted too, that the studies are based in the overall picture of 
energy system. So, this thesis suggests a more detailed approach in how institutions can act to seek sustainability 
with an attempted institutional analysis regarding a sustainable development policy. The research is limited in 
the specific case of electricity generation framework in Brazil.  

3. Objective 

The objective of this work is to analyze the institutional arrangement in the context of Brazilian electricity 
generation in regard to sustainable development: going through the institutional framework and examining how 
their actors perform, taken inside a specific situation of renewable electricity in Brazil, may all contribute to a 
deeper understanding of effectiveness of the present situation and an understanding of how this present situation 
achieves a sustainable development objective, accordingly to Eckersley’s Green State theory.  

In order to accomplish that, I try to go deeper into the existent literature and select an illustrative case to 
analyze. In the case study, I use some elements in the institutional analysis from the Institutional Analysis 
Framework and Development (IAD) framework of detailing participants’ institutions on the process and 
analyzing their outcomes, clarifying rules and their final result. The main goal of this study is the state as an 
initiator and responsible for public policy aimed at achieving sustainability in its institutional arrangements. I 
hope, through understanding the present situation, to clarify how sustainable development principles are inserted 
in the set of rules of sustainable energy in Brazil. 

Having said that, the main research question that I want to address is:  How the rules in electricity generation 
include sustainable development in Brazil?  

An additional question should be made to complement: What level of reflexivity can be observed within the 
Brazilian electricity generation institutional framework and how is it pursued through the institutional 
framework? 

4. Methodology 

This thesis is based on an extensive literature review and official documents about electricity generation in 
Brazil. Also, it has an illustrative study in which I attempt an analysis of the actual institutional framework 
regarding renewable electricity incentive based on the Institutional Analysis and Development (IAD) framework 
to analyze the legislation, regulations, policies, and institutions involved in the context of the study purpose. The 
research conducted required an identification of a wide qualitative analysis of the electricity sector. An analysis 
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was made of the sustainable development concept regarding its presence and comprehension in the Brazilian 
Legislation, by interpreting legal dispositive in curse.  

The literature review was also used as background information and data collection. Background information in 
the research is the studies and data available in any published source. Official documents are the information 
available from the official channels; the ones who are responsible by law. Legislation in general as statutory 
law, bills, decrees, constitutional law and secondary legislation are considered an important official document 
and information source in this thesis. I must state that I personally did the translations in the legislation, with the 
exception the Federal Constitution and some others excerpts which are officially available in English language.  

To examine the Brazilian renewable electricity situation, a review was performed through the electricity 
generation situation, historical background, main actors and a practical example. This practical example is in the 
form of an illustrative case analyzing the Program of Incentives Alternatives Source (PROINFA) regarding its 
institutional framework. I attempt to observe a set of data and analyze them, focusing in the objective of the 
analysis (performing of the Green State), in order to observe Brazilian institutional framework in electricity 
generation performance in sustainable development.    

This analysis used as an insight the framework known as Institutional Analysis and Development (IAD) by 
Elinor Ostrom. Used as a tool to analyze institutional settings, this form of analysis determines a set of concepts 
that facilitates the organization and visualization of the institutional analysis process. 

To offer a brief explanation, the IAD is composed with of key components which form a kind of map where the 
main point is the identification of an action situation and the interactions towards an outcome through its 
evaluation (Polski &Ostrom, 1999) (see Figure 2). The action situation plus participants form the action arena 
that in this paper is the delimitation based on PROINFA’s renewable electricity incentive policy.  
 

 
Fig 2: Institutional Analysis and Development (IAD). Source: Adapted from Ostrom, 2005 
 
The analysis is focused in the light of Eckersley’s theory of Green State in order to answer the research 
questions.  

It is important to emphasize that the focus of this paper is not a discussion about electricity generation itself in 
Brazil but about rules involved in the institutional framework in order to reach sustainable development through 
public policies in electricity generation sector. Of course, some brief explanations of electricity generation are 
necessary in order to insert the focus of this work in a wider context. Also, this thesis is not to validate the utility 
of Ostrom’s Institutional Analysis and Development (IAD) but to focus my research in the institutional 
framework, based on some of its definition which was extremely important to understand and visualize the level 
of analysis. 

4.1 Considerations 

Precisely, some considerations might be taken in using the framework for the analysis. My motivation behind 
this analysis is the need for a different comprehension approach for electricity services, especially regarding 
sustainability in infrastructure. The IAD started as a framework to study communities who shared common-pool 
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resources, driven by Ostrom’s motivations on the Common’s Dilemma that, after decades of continuous 
research, the framework evolved into a tool for institutional and policy analysis (Polsky & Ostrom, 1999).  

An important understanding about physical resources in electricity production is that by Brazilian law, energy 
potential is property of the State. The exploitation is allowed but only under a state concession/permission. It is 
important to note that even if the physical property (private property piece of land) is privately owned, its 
“hypothetical potential” that is, the energy potential that can be explored and produced hypothetically in that 
area belongs to the state.  

The recent transitional moment of the electricity generation in Brazil asks for a reflection about how the country 
is dealing with its resource governance, in this case, how sustainability has been included in this change. In this 
way, the IAD helped my analysis when the developed framework is used as a tool in the context of institutional 
change in a dynamic situation analysis (Ostrom, 2007). 

In literature review it is hard to find a consensus on the definition of institutions. As stated by Hollingsworth, 
institutions and institutional analysis are widely used, but “they are used with different conceptualizations, and 
the scholars who use them share little common ground”. It is not the purpose of this thesis debate on this matter 
but to delimitate the term “institutional framework” used in my analysis on a macro-level. I share the thought 
that rules and norms are institutions which unfold in arrangement with organizational structures and processes 
(Hollingsworth). In the context of my analysis, the focus is not on an individual institution/organization but on 
the institutional arrangement formed to run a specific sector (electricity generation), in a specific case of 
sustainability policy initiatives. In short, the institutional framework analyzed here represents the governance 
structure itself.  

Lastly, IAD proved helpful in exploring the rules system when the framework give you option to focus on one 
or more “exogenous factors”2(Figure 1) depending on which type of understanding processes of structural 
change the analyst is studying of a particular situation itself (Ostrom,2007). In conclusion, the IAD is used as 
base to organize the analysis according to the demands of the theme. 

4.2 Focus on rules 

The focus in rules in my analysis is derived by the object of the study that consists in the State under the rule of 
the law that is, a legal state whereby governmental decisions are made by applying known legal principles 
(Black Law Dictionary, 1979). 

Applying the case to a State governed by a rule of law, settled by democratic grounds, the rules followed by the 
participants in this case are based on constitutional, legislative, and administrative settings originated by law 
(Ostrom, 2005). Consequently, all decision making inside the electric generation institutional framework is 
based on laws and legislation that becomes the rules of action, basically the governance. The rule of the law is 
the framework at national level as stated by United Nations in their Report of the Secretary-General: 

“a principle of governance in which all persons, institutions and entities, public and private, including the State 

itself, are accountable to laws that are publicly promulgated, equally enforced and independently adjudicated, 
and which are consistent with international human rights norms and standards. It requires, as well, measures to 

ensure adherence to the principles of supremacy of law, equality before the law, accountability to the law, 

fairness in the application of the law, separation of powers, participation in decision-making, legal certainty, 

avoidance of arbitrariness and procedural and legal transparency.” 
Source: UN Secretary General, 2004 
 
5. Scope 
To reach the objectives of this paper, I go through the current situation of electricity generation in Brazil, 
demonstrating how the institutional framework is positioned and how the outcomes result from a practical case. 
In section 1, there is an introductory chapter followed by a literature review, theories and methods. 
                                                             
2 See Ostrom,2008 – Developing a Method for Analyzing Institutional Change 
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The section 2 of this paper is descriptive. It is where I detail into the electricity generation framework overview 
and some historical perspectives. Also, the current situation of sustainable development in Brazil regarding 
electrical generation is exposed, as well as some actions governmental actions made regarding the theme.  

In section 3 consists in analysis and results. It starts with the analysis of the illustrative case, followed by results 
and conclusions. The section opens with a brief introduction of the case followed by the analysis itself. At the 
end of this section is the conclusion and remarks about what was exposed and what was sought. 

6. Limitations 

This thesis has some limitations in its research methodology. One factor I believe is that this research could have 
gained richer information and details if close interviews were performed with key individuals involved in the 
process. The information about the institutional structure and the program was obtained through the press media 
and mainly official information. Some others sources were obtained by personal observation during a work 
experience I completed in the Brazilian Electricity Regulatory Agency where, although I did not worked directly 
with the program, I had some informal conversation with some of my colleagues who had some knowledge on 
the subject. Additionally, some information was collected in academic work such as scientific papers and 
journals, as well as the aforesaid sources. As the main focuses of the research are rules set by laws on a macro-
level, the written literature contains the majority of the basic information, with perhaps some factors remaining 
incomplete. 

Also, the official documents regarding the object of this paper have been modified along the time, and maybe 
some previous alteration may have occurred. The fact that the program is in its final phase do not freeze any 
further modifications in the legislation but in regards to the context of the research, the legislation would be 
valid at the conclusion date of the research which is June, 2012.  

The analysis was made by the insights of the IAD framework components which imply that some parts have 
might have been applied or interpreted in my own way.  

7. Theoretical Framework  

Among several definitions for State as a nation in literature, from Machiavelli’s “stato” to Max Weber and 
Antonio Gramsci’s definitions, there are several concepts for nation state. Merriam Webster Dictionary the word 
nation-state means “a form of political organization under which a relatively homogeneous people inhabits a 
sovereign state” (Merriam-Webster Dictionary Def., Nation State, 2012). 

Max Weber’s definition of the state as a “compulsory political organization with a centralized government that 
maintains a monopoly of the legitimate use of force within a certain territory” is commonly used as a definition 
of state .In this thesis, the meaning of state is connected with the thoughts of old Greeks philosophers (Socrates, 
Plato and Aristotle) and the French Illuminists when they saw no difference between society and state. The 
society would be the means of the state, which is the state, only exists to serve the society (Barker et al, 1960) 
based on the Social Contract’s lines of thought and constitutionalism. 

Without entering deep in the political science definitions of state, it is important to emphasize the importance of 
promoting sustainable development in the scope of public policy as a consequence of a society’s needs 
conducted by the State, representative of its people as a democratic state. For that, the theory of Green State 
from Robyn Eckersley’s book “The Green State: Rethinking Democracy and Sovereignty” brings important 
implications to this concept of including sustainable development inside democratic states’ goals. In this thesis, 
that theory is my main theoretical approach, supported by other complementary definitions. 

According to the author, a Green State would not simply be “a liberal democratic state that is managed by a 
green party government with a set of programmatic goals” but rather a “democratic state whose regulatory 
ideals and democratic procedures are informed by ecological democracy” (Eckersley, 2004). The author traces 
several critical theories regarding states and also dwells on the transformation from welfare state to a kind of 
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competition state. This transformation derived from neoliberalism where “the idea of protector and provider of 
public goods and services” switched to “the state as a facilitator of privatization, marketization and 
deregulation” upgrading the primary role of the state as a guarantor of competiveness and, subsequently, the role 
of social welfare and the others become secondary.  

Tracing constitutional structure of a Green State, Eckersley highlights the strategy of ecological modernization 
“whereby states would seek to enhance the competiveness of industry by increasing rather than decreasing the 
stringency of environmental regulation” (Eckersley, 2004). This strategy should alleviate the coupling of the 
situation: on one hand, the state is responsible for environmental protection by strengthening its power of 
enforcement; on the other hand, it is directly responsible for weakening environmental regulation in favor of 
economic gains. 

This ecological modernization process is followed by an understanding approach to clarify the range of practices 
that can be distinguished between simple and reflexive. A simple understanding would be the uncritical and 
weak ecological modernization with no long term impacts over the structural part of the state, mostly only to 
speed down environmental degradation. On the contrary, a reflexive understanding seeks a deeper structural 
transformation when it turns out to no longer be a competitive strategy and it becomes a means of economic and 
societal transformation (Eckersley, 2004). 

These reflections are very important when assessing sustainability in a public policy, especially in a time that 
being sustainable is the word of the day, and attempts at new management practices or simply technological 
adjustments are used as ecological modernization strategies even tough in the end, they are just improvements 
on a simple level, according to Eckersley’s theory. In this context, states can move from certain actions in order 
to include an ecological modernization in their framework that can vary from a policy tool to a deeper structural 
transformation.  

Eckersley classifies four different levels of state reflexivity in how institutional transformation takes place: a 
change in policy instruments, a change in policy goals, a change in policy paradigm (hierarchy of policy goals) 
and a final change in the role of the state. The author orders them in a scale from weak to strong, as shows in the 
figure below: 

 

Figure 3: Levels of state reflexivity. Source: Adapted from Eckersley, 2004. 

Policy instruments, at the bottom of the figure, represent the less reflexive level of state whereby role of the 
state, at the top, culminates in critical reflection in a strong ecological modernization (Eckersley, 2004).  

A good point about institutional transformation is with Douglass North, recipient of the 1993 Nobel Prize for 
political economy with his work Institutions, Institutional Changes and Economic Performance (1990). His 
paper “Institutions” demonstrates his concept of institutions being responsible for changes and active actors. The 
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author examines the nature of institutions and the consequences of economic performance in order to achieve an 
explanation different for economics’ performance over time. As he states: ‘Institutions are the rules of the game 
in a society or, more formally, are the humanly devised constraints that shape human interaction’ (North, 1991). 
He concludes that the way institutions are structured gives incentive to the way humans exchange, be it 
politically, socially, or economically. Pursuing North’s institutional concept, the authors Levy and Spiller 
applied the idea of institutional impact in a regulatory mechanism effect to a regulatory framework. They 
conclude that for a successful design of regulatory incentives, the institutional framework “affects potentially” 
for its final objective (Levy & Spiller, 1994). 

Adding the idea of sustainable development brought by Our Common Future as ‘meets the needs of the present 
without compromising the ability of future generations to meet their own needs’(WCED,1987), more is 
expected from the role of institutions than just economic performance in order to achieve sustainable 
development. 

The three pillars concept of Sustainable Development; economic development, environmental protection and 
social development - derived by the aforementioned report, is constantly filtered through public policy including 
energy planning agenda.   

Indeed, to understand the “big picture” behind Sustainable Development it is necessary to visualize human 
societies (as example for nation states) as interconnected systems with interdisciplinary subjects overlapping 
each other. Taking energy as an example, a fossil fuel exploitation for power resources implies a high emission 
of carbon dioxide to the atmosphere that leads to global warming and, consequently, a global climate change. 
An activity that happened locally will affect not only neighboring countries, but would have a global effect on 
social aspects such as health conditions caused by the pollution or economic aspects like shortage of a certain 
natural resources that generates economic value.  

In Our Common Future report, a new form of development should be made for human development and for that, 
policy makers have to commit to the challenges of “changing the quality of growth, meeting essential needs, 
merging environment and economics in decision making” (WCED, 1987). Certainly, from this view, different 
concepts have arisen over time regarding a more holistic approach in human society. 

Kate, Parris and Leiserowitz argue if ‘the term is now enshrined on the masthead of Environment magazine, 
featured on 8.720.000 Web pages, and enmeshed in the aspirations of countless programs, places, and 
institutions, it should be easy to complete the sentence’(Kate et al. ,2005) about the definition of sustainable 
development. According to the authors, after analyzing different approaches of Sustainable Development, the 
conclusion is that the way humanity is driven has to change in any of the different concepts of the term, even if 
none have yet to be determined conclusively. For an institutional approach however, much has been discussed 
about more efficient ways to implement sustainable development, no matter what concept is used. Over the last 
few years, it has been an intense discussion on the linkage between institutions and sustainable objectives.  

It is clear that the theme became important almost two decades after the United Nations Conference on 
Environment and Development (UNCED) was held in Rio, 1992, which resulted in major treaties and 
conventions on a global scale, definitely inserting sustainable development on the global political agenda. But 
years after, a lack of governance to seek and even evaluate these goals seems to be missing or weakening. As a 
consequence, United Nations (UN) elected two main themes for the following United Nations Conference on 
Sustainable Development (UNCSD). Known as Rio+20, the conference was based on several priors meeting by 
its state members: green economy and institutional framework for sustainable development (UN, 2010). That 
demonstrates the relevance of the theme in reaching sustainable development. 

In the scope of this work, the sustainable development objective is focused on renewable energy as a way to 
achieve it. Energy generation is widely perceived as environmental degrading with natural resource exploitation. 
Coupled to this, economic development has been achieved with the large use of energy resources. A balance 
between economic and environmental aspects is needed from this aspect. But, additionally, energy has a close 
relationship with social aspect as poverty, inequality and quality of life.  
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Through global warming and climate change negotiations, the exploitation of fossil fuels, which emits a 
considerable amount of carbon dioxide to the atmosphere, has been dramatically modified over the last years. 
Renewable energy is given priority in several agendas as a way to balance the triple bottom concept of 
sustainable development as an alternative against fossil fuel exploitation. A sustainable energy is, as defined by 
UN, the energy that is “accessible, cleaner and more efficient” (UN, 2012). The goals for UN in reaching 
sustainable energy is based in three objectives: ensure universal access to modern energy services; double the 
global rate of improvement in energy efficient and double the share of renewable energy in the global energy 
mix (UN, 2012). In addition to that, the Intergovernmental Panel from Climate Change (IPCC) in a special 
report explains “renewable energy offers the opportunity to contribute to a number of important sustainable 
development goals: (1) social and economic development; (2) energy access; (3) energy security; (4) climate 
change mitigation and the reduction of environmental and health impacts” (UN, 2012).   

For the InterAcademy Council (IAC) report “Lighting the Way: Toward a Sustainable Energy Future”, 
sustainable energy is made for more than just than made for human development and economic needs but also 
compatible with preserving the integrity of essential natural systems; extending basic energy access to people 
worldwide who lack it; and reducing the risks and potential geopolitical conflicts due to uneven oil and gas 
resources (IAC, 2007). 

These theoretical concepts are used as reference in this thesis. When relating these theories to the study 
delimitation, I attempt to answer the research questions this thesis proposes in Brazilian electricity framework. 
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Section 2 

8. Introduction to Brazil 

Brazil has an area of 8.514.877 km2 and is considered the 5th largest country in the world. It has a population of 
192.376.496 people (IBGE, 2011) and, according to World Bank; it’s the world’s sixth largest economy at 
market exchanges rates. The country is the largest in South America in population, size and energy consumption 
and production. 

According to the EIA’s country index Brazil is the ninth largest energy consumer in the world with primary 
energy consumption increasing about a third in the last decade (EIA, 2012). Brazil has the largest electricity 
market in South America and third-largest in the Western Hemisphere (EIA, 2012).   

8.1 An energy overview 

Energy, originated from the Greek word energeia, is an indirectly observed quantity that is often understood as 
the ability of a fundamental entity of nature that is transferred between parts of a system in the production of 
physical change within the system and usually regarded as the capacity for doing work (Merriam-Webster 

Dictionary Def., Energy). Electricity in the other hand is a form of energy caused by the presence and flow of 
electric charges. And power is energy per unit of time, the rate of doing work or expending energy (NMPE, 
2006). The analysis of this paper focuses only in the electricity system. To clarify the terms, the figure 4 shows 
the energy in Brazil and then the electricity from the year 2010, by sources: 

 

 
 

   
 

          

Figure 4: Brazilian Energy and Electricity Matrix, 2010. Source: Brazil MME & EPE, 2012 

Differences can be noticed from sources and percentages of use in each graphic. Hydroelectric represents 15% 
of the whole energy panorama while in electricity generation it represents 74%. Certainly, increasing 
renewables sources in the electricity’s portfolio would have an energy increase, especially with the magnitude of 
electricity consumption in Brazil. For that, a coordinated policy for renewable sources is necessary inside 
different high consuming sectors such as transport, refineries and heavy industry. From the graph, we can 
already see the effects from past policy measures in Brazil to reduce fossil fuel usage with 38, 4% for oil and 6, 
4% for coal. One of the examples of a directional policy made was the introduction of sugar cane consumption 
in the transportation sector which led to 13, 9% usage in 2010 as a result of a policy directed at diversing the 
energy matrix towards more renewables sources. 
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Over the last few decades, Brazil has been trying to decrease oil dependency in its matrix, especially after the 
70s oil crisis. The country is still dependent in oil importation; therefore, policies have been performed in the 
sector to substitute oil with more alternative sources. Recently, Brazil has also been investing in exploiting its 
own oil, highlighted by new discoveries of oil fields known as Pre-Salt, a result of more investments in 
Research and Development (R&D).  

The relation between economic production and electricity production that is relevant to the context of future 
scenarios, the economic growth of a country is usually measured by its gross domestic product (GDP). The 
coupling of GDP x Energy is controversial; some scholars even mentioned in the possibility of this relationship 
not occurring. But for the sake of this work, the importance lays down in the possibility of a future increasing 
need for energy generation in Brazil due to its development stage. According to the last National Energy Plan 
2030 (PNE 2030, in Portuguese), all different scenarios traced in the report are linked to a possible projected 
increase in the GDP and population growth. This document is an official government report projected over the 
next 25 years in energy demand and supply, released by the Ministry of Energy.  

Electricity Generation is the focus of this thesis and according to the same PNE 2030 Report, gains importance 
in energy planning as the social factor will weight on future electricity consumption over the years: “a scenario 
of income growth and better distribution….residential electricity consumption per capita that was only 452 kWh 
in 2005….in 2030, it is expected around 1.200 kWh per inhabitants” (MME, 2007, emphasis added). Observing 
the right side of figure 4, the Brazilian Electricity Matrix is already rich in renewables sources (mainly hydro) so 
to maintain this high percentage or even increase it, challenges and changes must be implemented.  

8.2. Electricity Sector in Brazil 

In a brief overview of the sector, electricity generation in Brazil has been influenced by the economic phases of 
the country, specifically industrialization and urbanization. In the beginning, electricity emerged only in isolated 
location to supply power to the public and residential areas, or sometimes a small industry inside urban areas. 

Due to a late industrialization, the State only started to concern itself about legislation and investment in the 
sector in the 1930s. Before this period, small activities in the country were operated mainly by two companies 
(one Canadian – Light and another American Foreign Power). The political context of Brazil at that time 
favored the State to take over its energy planning because foreign private companies were not willing to invest 
in the Brazilian infra-structure due to the 1929 crisis followed by two world wars, not even mentioning the 
difficulty of machinery and technology importation (Mello, 2008).  

Definitely, after this phase, the institutional settings started to shape with central government leading the 
decision-making and implanted state-owned electricity utilities and generation companies. ELETROBRAS 
(1961) such as others institutions as Brazilian Nuclear Energy Commission (1956), CHESF (1945), COPEL 
(1953) were implanted together with strong plans of industrialization (Mello, 2008). Legally, in a strong State 
reform context, all the country’s potential in energy was conversed as state owned and no longer could private 
companies explore these resources without State’s concession. By this time, the framework started to take shape 
even though later passed through crises and reform. 

Another substantial change in the sector was between 1964-1984 when Brazil was under an authoritarian 
military government with a strong developmental agenda, leading to a booming industrialization and state 
investment in infra-structure. Therefore, the country’s power capacity multiplied even while in the middle of an 
oil crisis and internal economic crisis, which led to measures that reformed the sector and created the 
foundations of today’s situation. 

The impact of the oil crisis was disastrous to Brazil’s plan of increased industrialization and the central 
government started plans on being less oil dependent by investing heavily in hydro power plants and sugarcane 
biomass. The Ministry of Agriculture’s institutional framework back in the 1930s began to be built up as a 
distinct Ministry of Mines and Energy with an electricity-specific subdivision (DNAE). At the same time, the 
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actors in the sector were the state-owned companies centralized on ELETROBRAS, which was responsible for 
the investments, the planning and the operational level of the sector (Mello, 2008). 

After the fall of dictatorship, Brazil went through a severe financial crisis which highly affected the electricity 
sector. Constant arrears and a lack of financial resources led the new democratic government to attract private 
investment as a way to restructure the sector (Mello, 2008). The reforms followed the role of the State as a 
regulator and creator of stability and supplier of societal needs. The new Constitutional Magna Carta that was 
promulgated in 1988 had already foreseen the reform of the State as follows: 

Title VII – The Economic and Financial Order 

Chapter I – The General Principles of the Economic Activity 

Article 173: With the exception of the cases set forth in this Constitution, the direct exploitation of an economic 

activity by the State shall only allowed whenever needed to the imperative necessities of the national security or 

to a collective interest, as defined by law. 

Article 174: As the normative and regulating agent of the economic activity, the state shall, in the manner set 

forth by law, perform the functions of control, incentive and planning, the latter being binding for the public 

sector and indicative for the private sector. 

Source: Brazilian Federal Constitution 1988(Brazil Chambers of Deputy, 2009) 

Most of the stated-owned utilities were privatized and an institutional change was taken in order to rebuild the 
system which was operating over exceeding the limits. According to the Organization for Economic Co-
Operation and Development, the installed generation capacity in Brazil expanded only by 28% between 1990 
and 1999, compared with demand growth of 45% (OECD, 2008).  

Structural reforms were made after the constitutional text in order to meet the objectives. According to IAEA: 
“promote competition and attract private investor for expanding the energy supply; to diversify the energy 
system; to guarantee minimum quality standards and to improve the performance of the companies” (IAEA, 
2006). In this new context, new players emerged under the new definitions of free competition, new prices 
settings rules, free access to the system and independent producers. It can be said that this was the period of 
major changes in the electricity generation in Brazil.  

The reform plan was being conducted accordingly. Summing up the main changes in the intuitional framework 
were: a segment separation among generation, transmission, distribution and commercialization activities; 
creation of a new buy and sell environment denominated MAE (a wholesale electricity market); free access to 
transmission and distribution systems under regulation; the creation of a new regulation agency ANEEL 
(Brazilian Electricity Regulatory Agency) and an independent system operator (ONS) responsible for national 
power dispatches.  

All these changes would definitely reflect a new structure in electricity generation, but up until 2001, electricity 
production was still insufficient because investments from the private sector were soaked in financial crisis due 
to global and public debts, just like the country’s economy. One of the measures the government took was to 
launch the Thermoelectric Priority Program (PPT) which used thermoelectricity to expand the supply in its 
deficiency (IEA, 2006). Building a thermo power plant was faster than a hydro power plant and easier to control 
and adapt to demand. 

Unfortunately, an unexpected situation occurred when the sector already, accumulating insufficient electricity 
production, faced a crisis generated by lack of rain leaving hydropower reservoir under capacity. The crisis had 
impact on industrial, commercial and residential consumers leaving the whole country in constant blackout and 
rationing which aggravated economic crisis that was wrecking the country even more. 
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The government tried to solve the situation though emergency measures, including a temporary crisis 
management commission, and actions to relief the sector like activating thermoelectric power plants. As 
electricity is connected to many others sectors, the crisis generated was considered very severe. In 2002, a new 
president was elected and brought new measures and structure in order to empower the sector. I delimitate the 
new institutional framework in the electricity generation sector after these measures to strengthen the sector 
cited above.  

8.3 Brazilian Electricity Generation Institutional Framework  

During the presidential mandate transition, a new reform was discussed for the sector, even though the previous 
reform had only been made shortly before and involved all the main actors, including private companies where 
the text propose was open for public consultation before its publishing. In 2004, a bill known as “New Model of 
Electricity Sector” – Law no. 10.848/2004 laid the groundwork for the electricity framework. Basically, a less-
privatized scenario than the previous one was characterized when the government decided to take control of the 
sector again and a suitable environment was built for the private electricity investor. 

The new model was based on a guaranteed supply security in joint with a modest tariff policy in an empowered 
regulatory environment especially when the State perceived electricity as strategic and important for its interest, 
mainly after the lessons learned from the blackout crises. Taking efforts from the previous reform, new actors 
emerged as well as new attributions to already existing ones. Below are the main actors in the new model: 

Institution Attribution 
National Energy Policy Council 
(CNPE) 

direct presidential support for energy policy making and 
guidelines 

Ministry of Mines and Energy (MME) Implement policies according to CNPE and coordinate the sector 
Electric Sector Monitoring 
Committee(CMSE) monitor and evaluate the security of energy supply 
Energy Research Company(EPE)  studies and research for support energy planning 
Brazilian Electricity Regulatory Agency 
(ANEEL) 

regulate and control electric energy services, including fair tariff 
assurance and quality of the service 

National Electrical System 
Operator(ONS) 

coordinate, operate and control the National Interconnected 
System 

Chamber for the Commercialization of 
Electric Energy(CCEE)  

register and administer contracts between generators, retailers, 
distributors and consumers 

Table 1: Main Institutions in Brazilian Power Sector. Source: MME, 2003  

The creation of the EPE as a new institution and the CCEE in replacement of the prior MAE established more 
security for the electrical investor and for the government as a central planner. It brought more security to the 
system by concentrating research studies for planning and commercialization trading in organized institutions. 
The market received two different trading environments, one regulated: the Regulated Contracting Environment 
(ACR); the other a free one for large consumer users (more than 3 MW): the Free Contracting Environment 
(ACL). Another important fact of this redesign was the bidding system (auctions) which granted long term 
contracts and fair tariff for electricity generation projects, thereby reducing risks for the entrepreneur and 
guaranteeing them and the consumers a fair supply. The new model permits the government to formalize and to 
institutionalize electricity commitments to secure the sector for the investor and for the consumer (Gomes, 
2008). 

The government chose a centralized institutional set-up, empowering the role of the Ministry of Mines and 
Energy in long-term energy planning (IAEA, 2006). MME coordinates the main institutions, including EPE and 
ELETROBRAS (largest state-own electric utility). After the New Model, no privatization was made or planned, 
below a summary of the changes: 
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 First Model(until 1995) Privatization(1995 to 2003) New Model(from 2004) 
Public Funds Private and Public Funds Private and Public Funds 
State-Owned Companies Open markets and privatization Both State-Owned and Private Companies 
Regulated Tariffs Free tariffs negotiation for G&T 2 environments: Free and Regulated 

Table 2: Major Changes in the Brazilian Electricity Sector. Source: Adapted from Larrea, 2012 
 
In regards to sustainability, the anticipation of universal access to electricity for the whole population, 
prioritizing the poorest society’s layer is an import milestone in the new model. It is an important step to reduce 
social inequality and promote social inclusion. Guaranteed access to electricity for low-income earners via 
subsidies is also projected. Another point is the use of environmental permit in the process while during 
hydroelectric studies and permission grant it should be provided. 

9. Sustainable Development in Constitutional Rules 

In Brazilian history, the context of achieving economic progress “at any cost” was the country’s focus 
(Drumond & Barros, 2006). Enlightened by more democratic values just after the end of military rule, the 
Constitution promulgated in 1988, sustainable development is already cited in its text. Before the text, 
sustainable development was interpreted as only environmental protection and not interrelating with other 
sectors, specifically the economic area (Vilani, 2009). 

Sustainable development is mentioned throughout the Brazilian Constitution. Indeed, it was the first time the 
theme received its own chapter in a constitutional text (Vilani, 2009). However, environmental protection and 
sustainable development are confusing statements throughout the chapters, sometimes leading to implicit 
understanding of the text. The chapter that explicitly legislates about is Article 225, shown below: 

Chapter VI – Environment 

Article 225. All have the right to an ecologically balanced environment, which is an asset of common use and 

essential to a healthy quality of life, and both the Government and the community shall have the duty to defend 

and preserve it for present and future generations.  

Source: Brazilian Federal Constitution 1988(Brazil Chambers of Deputy, 2009) 

According to the statement, the government would be responsible for assuring the effectiveness of this right 
(Brazil Chambers of Deputy, 2009). By the end of the chapter, energy is mentioned related to an installation of 
nuclear power plants. Below is a summary highlighting: 

Aspect Content Legislation 
Ecological  Energy efficiency incentive Articles 170,VI and 225 
  Biomass priority  of FC,88 with Law 6938/81  
  Fossil fuel rational use National Environmental Policy Plan 
  Respect to natural biological cycles    
Social  Employment Incentives Articles 1, 3, 7, 170 of FC,1988 
  Goods production for basic needs   
  Social inequality decrease   
Economic  Efficient use of resources Article 170 of FC,1988 
  Environmental cost responsibility   
  Public and private investments security   

Table 3: Sustainable Development in Constitutional Law. Source: Adapted from Vilani (2009) 
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9.1 Sustainability in Governmental Programs 

In order to achieve a sustainable development goal in the electricity generation sector and the role of state as 
planner and intervener in this process, it is important to go deeper in its actions: government programs to 
achieve sustainable electricity. 

In Chapter 7, sustainable energy is defined as being based on three objectives: universal access, energy 
efficiency and renewable energy. I begin the analysis of these three goals describing recent governmental 
programs in universal access and energy efficiency. Later, I detail specifically about renewable energy program 
which is the illustrative case of this thesis. 

9.1.1 Universal access 

The program denominated Light for All (Luz para Todos, in Portuguese) – a national program for electricity 
access was created in 2003 “with the aim of bringing electricity to two million households that at the time still 
did not have access to a reliable and permanent source of electricity”(Brazil,2012). Historically, the country 
presents a high level of social inequity which is expressed by electricity use. Following the similar for Gini 
income index, the Gini energy index, Brazil presents a lower number, that is even more unequal, in energy 
distribution than income, which is consecutively 0,594 and 0,608 (OEAD,2008).  

The context of the Program is that 80% of the households without access to electricity are in rural areas, based 
in an official census from 2000(Brazil, 2012). The previously existent program – PRODEEM(Energy 
Development Program in States and Municipalities) was incorporated to Light for All with investments and 
partnership between federal government, local states and utilities (Goldemberg et al,2004). As group target, the 
program Light for All defines: rural settlements; historical communities formed by slaved decedent’s population 
(Quilombolas); social entities (public schools, health establishments and water provision facilities as wells); 
communities affected by hydroelectric dams construction and municipalities with low Human Development 
Index, less than 85 %(Brazil,2012). 

Light for All did not reach the expected targets even with fully subsidized by the federal government 
investments at no cost to the final consumer (Brazil MME, 2004a). The program was postponed two times and it 
is still in force until 2014, according to the last 2011’s Decree 7.520. Some difficulties arose while 
implementing the program. Some harsh remote locations, particularly the geographical area of the Amazon, 
North and Northeast communities, were difficult to access. The first goal of the program was achieved mostly in 
the South-Southeast of the country, exposing the uneven distribution of resources inside the country. The 
demand numbers throughout the program were also higher than expected, resulting in resulting in a necessary 
revision of the initial target of two million households.  

According to official results, by 2010 more than 2.6 million households had been serviced and the program had 
a broader assessment, including other socio-economic impacts on the table. Local economy, family income, and 
water access were also targeted and, according to a government survey, “Over 90% of respondents reported 
improvements in living conditions” (Brazil, 2012) with respect to electricity access.  

Looking at it from an institutional point of view, it is interesting to observe the program’s implementation under 
the light of The New Model, and see the new State’s role as central responsible for changes and its regulatory 
role with new institutions. A strong partnership in the program between the federal government, the local 
government, the utilities, as well as university research centers for relocating electricity for low income families 
in desert habitats implies the use of innovation, especially following the New Model guidelines of reasonable 
electricity fares.   

But the electricity framework has to gohas to go through the federal government and the program is a 
responsibility of the Ministry of Mines and Energy (MME) who tried to unify social and economic sectors in 
designing the policy. Integration with other government programs, such as the aforementioned PRODEEP and 
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the Family Allowance 3(Bolsa Familia, in Portuguese), was made when rural electrification occurred, 
improvement of such areas was expected to happen. 

When the program was launched, an Operational Guideline was published about how the program would be 
structured. ELETROBRAS, coordinated by the MME, is the biggest state-owned utility responsible for 
implementing electrical programs and was mainly responsible for operating the program. Also included in the 
bill is the installation of a multi-disciplinary committee formed by diverse strategic members/ministries and 
representatives of local states and Brazilian development bank (BNDES), in order to create conditions for an 
integrated development of rural areas consistent with other existing programs (Brazil, 2003). This committee, 
the National Universalization Commission (CNU), together with the National Universalization Supervisor 
Committee (CGN) and a Local Association Committee (CGE), were responsible for the management, approval 
and guidelines of Luz for All (Brazil,2003). 

Resources for funding investing and follow-up inspection would be made by ELETROBRAS together with 
actors such as ANEEL, local distribution utilities, and rural electrification cooperatives operating under the 
Operational Guidelines. The funding is made by sectorial funds institutionalized for improvement of electricity 
services such as Energetic Development Fund (CDE, in Portuguese) and Global Reversion Reserve (RGR, in 
Portuguese). 

ELETROBRAS in the role of operator, conducts most of the negotiation and interrelation between the 
participants when the “main executor” (the local utility or cooperatives) the one who actually build facilities for 
electricity with the resources, are mandatorily to report ELETROBRAS about activities and compromises with 
is formalized by a term signature.  By monitoring the activities, ELETROBRAS is able to transfer the funds for 
implementation. ANEEL also participates because it is legally responsible for setting quantitative goals for each 
“executor”, and local goals for each state. Additionally, the agency performs its regulatory role, including 
calculating the fund resources in the final global tariff, signing the term as interveners, and monitoring contracts 
(MME, 2003). 

As results, despite some critics like constant delays to achieve goals proposed occurring in the postpones of the 
program and also unexpected increasing in the projects final prices, the program slowly has been achieving its 
objectives and making electricity possible in remote areas, usually with very low income inhabitants. After a 
new national census in 2010 that led a recalculation in the numbers of families with no access to electricity, the 
government has continued with the program to achieve results which were seen in the past such as improved life 
quality and family income in order to reduce social inequity (Brazil, 2012). 

9.1.2 Energy Efficiency 

In Brazil, the National Electrical Energy Conservation Program (PROCEL, in Portuguese) is a federal 
government program to avoid energy loss in the production and use of electric energy. As the aforementioned 
Light for All program, PROCEL originated in the past, 1985 to be precise, but had limited objectives and a 
smaller dimension (IAEA, 2006). Since then, the program has been through changes; sometimes attracting 
attention and sometimes not, oscillating from the country’s economic situation mood. 

After the blackout and rationing due to the national electric crisis in 2001, energy efficiency began to attract 
attention again, including assistance with the cumulative know-how in electric conservation to the compulsory 
period of electric energy rationing. The program is run under the MME, but is coordinated by ELETROBRAS 
using its own resources or from the Global Reverse Reversion fund (RGR).  

ELETROBRAS has various partnerships with PROCEL, from universities and industries to governmental 
agencies. All aim towards electrical efficiency through incentivizing Research and Development (R&D), 

                                                             
3
 The Family Allowance Program (Bolsa-Família): a sort of social assistance program focused on children as a child benefit 

welfare plan, part of the Brazilian Federal Government assistance program Fome Zero. It provides direct cash transfers for 
families who keep their children in school and properly vaccinate them (Pero & Szerman, 2005). 
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subsequently improving economic and environmental results. According to ELETROBRAS, the program is 
divided into seven segments, as illustrated below: 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

   
       
       
        

Figure 5: PROCEL Categories. Source: ELETROBRAS, 2012 

The program demonstrated very positive results in Brazil regarding electricity loss in 2010. The savings 
accounted for 6.16 billion kWh which represented 1.47% of total electricity consumption in that year 
(ELETROBRAS, 2011). It is an impressive number when you consider this amount is the amount that has been 
avoided to produce. Even with a clean Brazilian electricity matrix, thousands of greenhouse gas emissions are 
avoided which is crucial for an environmental balance. 

Each one of the segments demonstrated above has its own settings and framework. These initiatives are 
concentrated on the demand side of the sector but, because of the study of the supply of electricity generation in 
this paper and the format of the New Model implemented by federal government in the electricity sector in 
2004, I focus more on the specific framework for electricity generation. 

For that, since 2000 by the Law number 9.991, all concession contracts owners (companies who explore 
electricity services under state’s permission) are obliged to invest a minimal percentage of their net operational 
revenue in R&D, including Energy Efficiency projects. Specifically to electricity generation, the companies 
reverts 0.75% of their net operational revenue in Research and Development which follows a guideline under 
ANEEL program on Research and Development. This program is a power utility compulsory that includes a 
significant energy efficiency item.  

ANEEL, as regulatory agency and responsible for the concession contracts, coordinates the funding and projects 
approvals regarding technical specifications. In R&D, the program guidelines are forward incentivizing 
development and technological innovations relevant to the Brazilian electricity sector (ANEEL, 2011). Strategic 
themes for the projects are: renewable sources, drainage basin management, environmental, energy efficient, 
commercialization loss combat, among others. It is important to remember that these obligations are for 
electricity generators, while for utilities in the power transmission they dispose a different percentile of their 
revenue for R&D but also a compulsory for energy efficiency (ANEEL, 2012). 

The program is regulated by ANEEL and the agency is its central player, followed by the electricity sector 
companies, research center in universities and support companies for the sector as technologic and equipment 
manufacturers. The agency developed a systematic evaluation of the projects sent by the participants companies 
over the year, with a significant change from 2008 when the projects were settled to be evaluated after their 
implementation under a selected number of criteria, different from prior when projects were evaluated before 
implementation (ANEEL, 2012).    
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The results have been positive over the years with an increase in the number of participants, projects, and 
budget. From 1999 until 2007 R$ 1.65 billion Brazilian Reals was used in the programs (ANEEL, 2011). After 
changes were put into effect in 2008, the forecast for projects including generation and distribution utilities is: 

 
    

Themes No. Projects Percentage 
Alternatives Sources in electrical generation 77 10,24% 
Thermoelectric 23 3,06% 
Drainage Basins Management 22 2,93% 
Environment 50 6,65% 
Security 52 6,91% 
Energy Efficiency 48 6,38% 
Electricity system planning  64 8,51% 
Electricity system operation 81 10,77% 
Supervision, Control and Protection of Electricity 
System 145 19,28% 
Quality and Confidence in Energy Systems 54 7,18% 
Metering 63 8,18% 
Others 73 9,71% 
Total 752 100% 

Table 4: Projected Investments in R&D by themes. Source: ANEEL, 2011  

9.1.3 Renewable Electricity  

Through Law 10.438/2002, the government established the Program of Incentives for Alternative Electricity 
Sources (PROINFA, in Portuguese) aiming to increase the electricity produced by sources: Wind power, small 
hydroelectric power plant, and biomass (Brazil, 2002). The objective was to give incentive to newly-included 
independent producers of electricity in the New Model to develop renewable sources in electricity. The strategic 
objectives highlighted by the Program are: 

Strategic Objectives 

Diversification of the national electricity sources in order to increase 
security; 

Better use of regional/local potential, with employment and work 
specialization; 
Reduction of greenhouses gases. 

Specific Objective 

Implementation of 3.300 MW of generation capacity until 
December/2008 in Wind, small hydroelectric and biomass. 

          Table 5: PROINFA Objectives. Source: Brazil, 2002 & MME 

The program was an initiative of the Federal Government leaded by the Ministry of Mines and Energy(MME) 
and had the participation of several governmental institutions, as: ELETROBRAS(the major Brazilian electric 
utility); ANEEL(Brazilian Electricity Regulatory Agency); BNDES(major national development bank); among 
others. 

The program was launched and published just after the national “blackout” between 2001 and 2002 caused by 
the lack of investments in the sector combined with a lack of rain/water level in the reservoirs in a country 
dependent on hydroelectricity. After this event, as cited earlier, public policies to improve electricity supply 
were aggressively directed to solve the problem, including an emergency plan of electric rationing and fossil 
fuel power plants operations to supply the system quickly.  
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Section 3 

10. Illustrative Case 

The choice for PROINFA was mainly to use an empirical institutional analysis with rules as focus. It is a good 
case for illustrating the institutional behavior in in a federal government’s attempt to insert sustainable policy 
while promoting more renewable electricity. 

10.1 Brief Introduction 

The program was born under Law 10438/2002 (Brazil, 2002) which highlighted rules and its functionality. Its 
objective was to give incentive to independent producers who had recently been included under the New Model 
Electricity Sector to invest in the electricity generation sector. ELETROBRAS was responsible for buying the 
produced energy, signing contracts with the companies awarded after a “public call”. The guaranteed power 
purchase contract was for 20 years from the initial date of the project’s operation. Pricing rules for the tariffs 
were agreed to under law since the program was meant to be a type of fixed feed-in-tariff model with a fixed 
price tariff entitling the vendors to balanced revenues, based on a determined percentage upon the regulated 
market national price of the national grid system (Brazil, 2002)  

Specifically, one of the major incentives that occurred in funding options was delegated to BNDES (National 
Development Bank). The bank gave special financing of up to 70% of capital costs for the renewable projects 
(IAEA, 2006). One important factor about the Program was that a minimal percentage of national industry 
equipment was necessary as a way to incentivize national industry development at the occasion, the bank’s pre-
condition to financing loans for the projects.  

In order to join the program, the independent producers took parttook part in a Public Call promoted by the 
Ministry of Energy which settled rules according to each source (wind, hydro or biomass), including the 
obligation of obtaining environmental permits for the projects. Each producer should have registered their 
project with the Public Call verify to verify legal, economic and technical capacity for the projects (Brazil, 
2004a). The projects were classified by environmental permit dates – older permits were first in. 

Various institutions were involved in the habilitation phase during the Public Call in order to get the necessary 
papers and bureaucratic procedures done to fulfill the project requirements. The Ministry of Energy was the 
central player leading the Program and connecting the other institutions. ELETROBRAS was program operator 
acting as contractor and contracts supervisor (Brazil, 2004a).  

The projects had to adhere to a few conditions in order to participate in the Public Call, mainly obtained for 
several different governmental institutions. Some of the prerequisites are (Brazil, 2004b):  

 Environmental permits: issued by regional EPAs or, in some cases, by the Federal agency responsible for 
environmental protection (IBAMA). The permits were necessary for all the three type of source (hydro, 
wind and biomass) despite each source has specifics rules for its emission; 

 Authorization’s act enabling power producer emitted by ANEEL (Brazilian Electricity Regulatory Agency), 
in accordance with current qualifying legislation requisites; 

 Judicial-Commercial documents which prove that each company is able to act on market, following legal 
and tax conformity (standard routines for opening companies). Federal Tax Office normal procedures; 

 Technical requirements checked by ELETROBRAS; 
 Private property certificate to run the power plants, in accordance with laws; 
 Certification from ONS (National Grid Operator) that states transmission to the grid system is technically 

possible. 

PROINFA was designed based on a subsidy model, establishing a fixed feed-in tariff for electricity produced 
over the first 20 years as well as access to the national grid. The cost of these contracts is collected from all 
consumers (Cunha et al, 2012).  
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10.2 Implementation Phase and Results 

After all the Public Call project processesprocesses and habilitation mentioned above were completed, the 
program moved towards the implementation phase: from paper to real construction and operation. Follow-up of 
the program was performed by the institutions that make up the national framework for the sector which 
periodically monitored with MME to keep up with all the projects schedules and eventual difficulties (MME, 
2010). 

Some adaptations were necessary throughout the program as barriers emerged such as environmental license 
difficulties, lack of equipment on the market, financing problems, market acquisition/fusion and financial 
investment in the projects. Each problem was managed and resolved by the institutions (mainly ELETROBRAS 
and the Ministry of Mines and Energy). Coordination was very important during implementation since 
PROINFA was the pioneer in the sector. 

Originally, the program was set to start in 2006, but was postponed to 2008. By the end of 2008, only one-third 
of the projects were ready (1,100 MW) (Berman, 2007), exposing some structural problems in the sector. Wind 
power projects were impacted immensely by technology resources aggravated by the nationalization guidelines.  
By the time of the public call, there was only one enterprise producing windmill equipment in the country that 
over budget the prices. Biomass projects also faced obstacles and eventually disbanded from the program due to 
transmission line difficulties and competitiveness loss, resulting in a low number of biomass projects in the 
program (Dutra & Szklo, 2008). 

10.3 Phase 2 

According to Law no. 10438/2004, PROINFA is consisted in a second phase. The objective for this Phase 2 is to 
have 10% of the country’s annual electricity consumption produced by alternative sources selected for the 
program in a 20-year time period (Brazil, 2002).  

The rules described in the legislation are similar to the first phase with the inclusion of a Renewable Energy 
Certificate to be traded in the clean market. Also, a 90% “nationalization” factor is expected for the equipment 
and price tariff subsidized by the CDE sectorial fund. 

Phase 2 is not being implemented yet, as the first phase is still underway due to the delays already described. 
There is no official information from the government about the continuation of Phase 2. There is a chance it 
could be discontinued. As this work concentrates on the accomplishment of the first phase implementation to 
date, Phase 2 did not enter the arena of analysis. 

11. Analyzing the Case 

11.1 Delimitating 

The action arena is formed by an action situation and its participants where, for this study, the action arena focus 
is on the framework; composed of the actors, the rules and their arrangements in the electricity generation sector 
in Brazil, regarding their goals to reach sustainable development. 
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 Action Arena  
 

Action Situation: PROINFA program in 
Renewable Electricity 

 
  
  

  
  
  

    
 Participants:  Key Actors  
    
    
Figure 6: Delimitation 

The Program of Incentives for Alternative Electricity Sources (PROINFA) described in this work above is the 
action situation of the institutional analysis, in an investigation of the Brazilian electricity generation 
institutional framework as an example for policy implementation in sustainable development. 

11.2 Participants: Key Actors 

The main stakeholders and participants in this governmental program are the key actors designed by law to 
implement the program. MME is the main responsible for PROINFA, delegating the coordination of the 
program to ELETROBRAS. Additionally, ANEEL also participates in the process as a regulator, much like 
several others do indirectly, such as development’s bank, entrepreneurs, universities, and federal and local EPAs 
(Environmental Protection Agency). The figure below illustrates an overall arrangement: 

 

Figure 7: Main Participants in PROINFA. Source: Own adaptation from the MME, 2009 

11.2.1 Ministry of Mines and Energy 

According to the New Model for the Electricity Sector, the Ministry of Mines and Energy (MME) is responsible 
for: 1) Energy policy formulation and implementation, following CMSE directions; 2) Sectorial Planning 
entitlement; 3) Government authority entitlement (“poder concedente”); 4) Supply security monitoring, in 
accordance with CMSE* and; 5) Definition of preventive actions for restoring supply security in cases of 
demand or emergency*4(Brazil, 2004).  

Specifically regarding PROINFA, the Ministry of Mines and Energy received its attributions towards the 
program as stated in Decree Number 5025/2004, articles 6th and 7th of the cited bill: 

                                                             
4 * attributions added after implementation of the New Model 
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Article 6: PROINFA will be administered by the Ministry of Mines and Energy; 

Article 7: In the PROINFA’s administration, the Ministry of Mines and Energy: 

I - establish annual action’s planning to be implemented by setting annuals yield contacts and evaluating the 

impact of the final consumers cost transferring, in order to minimize them; 

II -establish and disseminate economic values, in accordance with the guidelines in art. Third; 

III - possibility to define measures to incentive technological improvements which reflect progressively in the 
calculation of economic values; 

IV - edit the Qualification Guide by Source priory to Public Call, disposing necessary information for 

participation and qualification of projects in PROINFA, and 

V - Determine the “Public Call” calendar.  

Source: Brazil, 2004a (Author’s own Translation) 

 
11.2.2 ELETROBRAS 

ELETROBRAS has been a central player during the implementation of the program since, according to the 
aforementioned decree; it is responsible for its operation among several other important responsibilities such as: 
qualification procedure, selection and project contract, representation of companies entitled to projects before 
CCEE, annual planning elaboration, funds managements, etc.  

ELETROBRAS is a state-owned company and acts as a governmental support in the electrical energy sector 
supporting most of the federal government programs in electricity. As mentioned before, as the major utility in 
Brazil, ELETROBRAS used to act as the main player in the electricity sector, actively implementing and 
controlling electrical resources in the country, as the sector was mainly a public monopoly before. After the 
electricity crisis had faced eventual blackouts, the company that was in line for privatization was resurrected 
from inactivity when the new governmental body foresaw the strategic position ELETROBRAS had in the 
national electricity sector. Coupled with that was the new governance of the federal government to centralize 
decisions and control in the electricity sector as the main governmental executer at an operational level (an area 
which ELETROBRAS currently controls). 

In PROINFA, according to the program’s main regulation, ELETROBRAS was responsible for (Brazil, 2004a): 

- Carrying out the Public Calls, following the rules by law; 
- Selecting the projects which metmet the requiredrequired qualifications; 
- Signing and managing the direct contracts with the projects’ earners; 
- Elaborating the PROINFA annual plan with complete information about the program implementation, 

including technical and financial information; 
- Managing the PROINFA account. 

11.2.3 National Electricity Regulatory Agency (ANEEL) 

As a regulation office, ANEEL had an important role in the program, where it was responsible for the inspection 
and monitoring of PROINFA projects, registration of the contacts celebrated by ELETROBRAS, 
responsibilities in calculating economic values and also registry the contracts signed between the projects 
owners and ELETROBRAS. 

ANEEL resulted from the changes in the electricity sector in Brazil as regards the end of monopoly of the State. 
In order to regulate the new free market, a regulatory office was necessary to maintain, regulate, monitor and 
give security to the new framework which was emerging: private and public companies sharing the market of 
electricity services. 

The directive of “fair tariffs” in the model is performed by ANEEL where it fulfills this statement while 
calculates the system tariff in order to maintain a fair environment for both consumers and companies. Besides 
that, the agency has the function of an administrative mediator between the society’s demands x companies x 
government and government. 
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According to PROINFA main regulation law, ANEEL is responsible for (Brazil, 2004a): 

- Monitoring and control of PROINFA account; 
- Register the contract signed by ELETROBRAS and the companies responsible for the projects; 
- Calculate fee cost and tariffs related to the program and their economic impacts; 
- Subscribe the annual PROINFA plan together with ELETROBRAS. 

11.2.4 Others Participants 

Despite these being the main actors in the program, some other participants also hadhad important and key 
functions in PROINFA. The National Development Bank (BNDES) was invested by law with a specific 
financial support program for alternative sources in electricity. All the projects were mainly funded by the 
BNDES’s funds. The project’s owners had to follow BNDES’s strict control regarding PROINFA’s regulation 
and open access about the program’s implementation. 

The environmental agencies (local and national) also participated in the licensing permit process (used 
exclusively for the project requirements) which in some cases had a few delays regarding environmental permits 
for the projects. Their participation and occasional problems prompted discussions regarding permit issues for 
electricity projects. In some cases, it was a new situation, such as wind power. The presence of different 
licensing rules on local levels affected the program negatively. 

On a local level, governments also had their part in trying to attract project investments to their local region 
(federation states) by offering better fiscal conditions for implementation, really visualizing the benefits to the 
regions such as local employment, tax revenues, and future industrial wind park development. These ambitions 
reached local parliament representatives involved in the process. 

The private companies involved with the projects are also important stakeholders in PROINFA through their 
associations with the Brazilian Association of Wind Energy (ABEEolica), the Sugar Cane Industry Association 
(UNICA) and the Brazilian Association of Electric Energy Independent Producers (Apine), or simply by their 
own representative participation in the process. 

Others actors worthy of mention are the Commercialization Chamber (CCEE) responsible for the accounting 
and financial settlement derived from the commercialization operations; and universities and research centers 
which supported the technological adjustments in the market. They were supported both from governmental 
research programs either from companies directly interested in the projects/technology.  

12. Natural Resources 

As the program analyzed here focused on renewable sources for electricity generation from three sources 
(small/low-cost hydropower, wind power, and biomass), some remarks about natural resources are worthy of 
addressing. Brazil is a country rich in each of these resources, and one of the program’s goals was to increase 
renewable resources while respecting the socio economic characteristics of the region. The proportion for each 
source was 1,100 MW, totaling PROINFA’s final goal of 3,330 MW. 

In addition to that, a “regionalization” criteria was amended for the program, limiting the national regions to 
20% for wind and biomass and 15% for small hydro, in order to avoid all projects concentrating on one specific 
region. In an overview, wind power became concentrated in the Northeast due to good wind rates, biomass in 
the Southeast because of its proximity to the sugarcane producers, and other agribusiness farms and hydro in the 
Central west region of Brazil.  

13. Context 

In order to observe the context in which the PROINFA program takes place, outside of the governmental 
institutionalized actor participants mentioned earlier in this work, it is necessary to add the company owners 
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interested in developing the projects, local governments, parliamentarians, equipment manufacturers, and other 
institutions involved in the process. 

To identify each interest group and the situation it is necessary to individually analyze some key groups. For 
private investors, their main objective was to benefit from exploring a new opportunity with special conditions, 
subsidized by the government. Visualizing this economic opportunity, some parliamentarians also fought to 
have such investments in their representing locality (local federative state).  

Because of the program, some entrepreneurs saw PROINFA as a “window of opportunity”, as they had already 
completed pre-projects including environmental permits and accepted applications in ELETROBRAS. They 
then later traded these projects in a joint venture with another company interested in investing in it. The permit 
holders would obtain a share of the profits together with the construction company responsible for implementing 
it. In practice, a PROINFA permit holder uses the projects in the market as a “commodity” for trading. It is 
worthy to note that while searching official documents regarding the PROINFA’s projects, several 
change/modification on the project occurred as a consequence of that matter5.Also, there was news that some 
public employees were involved in falsifying environmental permit emissions in order to pass ELETROBRAS 
requirements on time6. 

I describe the context of PROINFA as the pioneer of this kind in Brazil. It was the beginning of a new situation 
regarding incentives for renewable electricity and the country was simultaneously expanding its electricity 
generation through private sector interaction and trying to consolidate the recently established New Model. It is 
important to note as well that, before the program, technological development regarding the exploitation of wind 
power was scarce, yet afterwards it positively affected innovation in technological improvement for equipment. 

14. Formal Rules 

In the case analyzed, the focus concentrates in the analysis of constitutional to collective rules levels, meaning 
the macro-level, in order to comprehend the action arena and elucidate how institutional arrangements behave at 
these levels of analysis. These aspects remarked by Ostrom, derived from the idea of when analyzing a situation 
at any level, it must be assumed that the institutional rules at that level of observation are frozen for the purpose 
of analysis. That means that at the moment of the analysis we must assume that the institutional rules at that 
specific level are temporarily fixed for the purpose of said analysis (Ostrom, 2005). 

From a constitutional point of view, the basic pillar of PROINFA would be the State in a multiple function role 
and with its sovereign power. With that, Brazilian presidential role as chief of the state and government is 
delegated to act legislating in the name of the people and its needs. 

The State is constitutionally obligated to provide: quality electricity service, the promotion of renewable sources 
in sustainable development, social targets such as employment, and environmental objectives such as decreased 
GHG emissions. These types of basic foundation rules are complicated seeing as how they are derived by 
multiple layers of legislation, forming a complex institutional framework based on derivative law. 

In order to focus on the scope of this work, the rules are isolated in the specific case of electricity generation. As 
mentioned before, at a government level, the Ministry of Mines and Energy is responsible for dealing with 
public energy policy in Brazil. Most of the rules emanate from legislation and laws prepared by the MME; the 
institution constitutionally responsible for the sector.  

In this context, the Law number 10.438 of 2002 is the bill that created the program. Later, this law was 
reformulated in the light of the changes of the New Model by the Law number 10.762 of 2003. The New Model 

                                                             
5 The research can be performed at Aneel’s virtual library: http://www.aneel.gov.br/area.cfm?idArea=250&idPerfil=14. One 
example of trading can be seen here with wind power purchasing: 
http://www.jornaldaenergia.com.br/ler_noticia.php?id_noticia=9140&id_tipo=3&id_secao=9&id_pai=2 
6 A case from the state Santa Catarina can be accessed here: http://www2.prsc.mpf.gov.br/conteudo/servicos/noticias-
ascom/ultimas-noticias/mpf-propoe-acao-penal-por-fraudes-no-proinfa-joacaba 

http://www.aneel.gov.br/area.cfm?idArea=250&idPerfil=14
http://www.jornaldaenergia.com.br/ler_noticia.php?id_noticia=9140&id_tipo=3&id_secao=9&id_pai=2
http://www2.prsc.mpf.gov.br/conteudo/servicos/noticias-ascom/ultimas-noticias/mpf-propoe-acao-penal-por-fraudes-no-proinfa-joacaba
http://www2.prsc.mpf.gov.br/conteudo/servicos/noticias-ascom/ultimas-noticias/mpf-propoe-acao-penal-por-fraudes-no-proinfa-joacaba
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is an important milestone regarding electricity framework in Brazil, including the creation of new institutions 
and modifying or adding new attributes to existing ones. The New Model of The Energy sector in Brazil was 
delimited by the Law number 10.848 of 2004. The decree number 4.541 of 2002 was published creating 
PROINFA. The decree is a Brazilian legislative tool used to regulate a pre-edited Bill regarding its execution. 
Below, a table with the main rules: 

Law 10.438/2002, 
modified by the Law 
10.762/2003 

Create the Program of Incentives for Alternative 
Electricity Sources - PROINFA 

Law 10.848/2004 The "New Model" in Electricity Sector and 
commercialization rules 

Law 11.075/2004 Postponed date to December 2008 

Ministerial 
Ordinance MME 
45/2004 

Public Call and guidelines for PROINFA's projects 

Decree 5025/2004 Attributions in PROINFA and economic values 
regulations 

Law 9074/1995 Norms about public service's concession/permission 

Law 9427/1996 Create Brazilian Electricity Regulatory Agency 
(ANEEL) 

Table 6: Main Legislation regarding Electricity Sector in Brazil 

These rules are changed in a medium term of time and require parliament approval, even if the initiative and 
elaboration is carried out by the responsible Ministry (MME).  

15. Institutional Statements 

The institutional statements analysis was made to observe specific kinds of institutional statements shape 
incentives in action situations (Ostrom, 2005). I approached the institutional statement of the main institutional 
participants in order to observe their validity regarding sustainable development.  

In this case, as public entities inserted in a legal form of organization, my observations are based on their legal 
attributions, namely, their mission and reason for existence, with attributions connected with sustainable 
development. Of course, in the case analyzed here, an amount of nested situations and therefore, nested legal 
statements occur, that is why I isolate the main legislative framework regarding specifically the study case 
PROINFA. 

I start with the core legislation on energy planning principles in Brazil: Law no. 9478 of August, 1997. The text 
states the principles and the objectives for the national energy planning that that I highlight for the 
aforementioned purpose: 

 Article 
1º  II – to promote development, extend labor market and value energetics resources; 
  IV – to protect the environment and promote energy conservation; 

  
VIII – the usage of alternative energy sources, by economic utilization of available resources and 
technology; 

  
XIV – the incentive for electricity generation from biomass and residual products from biofuels 
production, due its clean, renewable and complementary features to hydro source based system; 

  XVII – to foment research and development regarding renewable energy. 
Table 7: General Principles for National Energy Planning. Source: Brazil, 2007; author’s own translation. 
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Afterwards, I extract institutional statements from the legislation related to the main actors in PROINFA: the 
Ministry of Mines and Energy, ELETROBRAS and ANEEL (Regulation Office). These statements are their 
competencies and responsibilities as institutions in the public sector and, once again, I select their 
responsibilities that address sustainable development. 

Article 9º - 
Energy Planning 
and Development 
Division 

I – to develop long term structural actions for sectorial policies implementation; 

IX – to orientate and stimulate sustainable trades in energy; 

X – to coordinate actions and programs in energy development, especially in renewable 
energy production and energy efficiency; 

XV – to coordinate environmental management actions in order to support bidding 
procedures in the energy sector and monitor. 

Article 11º - 
Energy 
Development 
Division 

IV – to articulate and promote energy policies and programs regarding sustainability and 
energy conservation in regional areas with low level of development; 

V – to map out and manage sustainable demands in the energy studies such as inventories, 
project analysis viability, among others; 
VII – to promote and articulate strategies and actions  to promote alternatives energy; 
VIII – to stimulate and support the knowledge development for  alternative energy; 

X – to plan and implement distinct policy for alternative energy development, conceiving 
the long term vision for energy sector and global perspectives for access and energetic use; 

XII – to promote and stimulate the production of studies and researches about alternative 
energy and energy-environment interface. 

Article 12º - 
Social Policy and 
Universal Access 
Division 

I -promote the energy's potential monitoring in order to extend social benefits from 
universal access and energy use; 

III - support and orientate programs and projects which aim to address social perspective in 
energy policy. 

Table 8: PROINFA Main Actors Statements: MME. Source: Brazil, 2004b; author’s own translation.   

        Article 4º - Objectives II - to cooperate with the Ministry in the country's energy policy formulation. 

Article 5º - Operations and 
obligations 

VIII – to collaborate for environmental conservation fulfilling sustainable 
development principles; 
XII – to participate, by definition of the law, in incentive programs for alternative 
energy sources. 

Article 3º I – the implementation of federal government policies and guidelines for electric 
energy exploitation... 

 Redirection to art. 29 of 
Law 8987/04 

X - stimulate the increase for quality, productivity, environmental preservation and 
conservation; 

 
 Table 9: ANEEL and ELETROBRAS Statements. Sources: Brazil, 1996 and Eletrobras, 2012a  

These investments made by the federal government to incentivize renewable electricity while attempting to 
develop the sector, as in the case of PROINFA, find a predictable base in the State’s rules and institutions 
responsible for that matter.  

The key figure in achieving that is the Ministry of Mines and Energy, which concentrates a wide array of legal 
settings to ensure sustainability; as is expected for its position as the body responsible for electricity-related 
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issues on a national level. But other institutions in the framework are predicted with similar functions as the 
MME and are obligated to follow the MME’s guidelines when ordered to. So the goal for sustainable 
development can be applicable to the other actors in the framework, too.  

16. Proinfa’s Results  

The main program result, which was scheduled to end in 2006 but was postponed on two occasions: in 2008 and 
2011. Despite the heavy delays it was accomplished in the end. The objectives of the program were partially 
achieved when the official numbers of the results were analyzed. They are: 

 

Figure 8: PROINFA’s Results. Source: Adapted from ELETROBRAS, 2012b 

 

 

Figure 9: PROINFA’s Strategic Results. Source: Adapted from ELETROBRAS, 2012b 

 

 

 

 

 

•Goal: 3.300 MW divided in 1.100 MW Hydro; 1.100 MW wind and 
1.100 MW biomass Specific Objective 

 

•2.649,87 MW where 1.152,54 MW in hydro, 963,99 MW in wind and 
533,34 MW in biomass. 

 

Achieved until December/2011 

Strategic 
Objectives 

Diversification of the 
national electricity 
sources in order to 
increase security; 

Better use of 
regional/local 
potential, with 

employment and work 
specialization; 

Reduction of 
greenhouses gases 

Achieved Until 
Dec/11 

Wind Power included 
and mini 

hydro/biomass 
increased  

150 thousands 
jobs(direct and 

indirect) 

 

Reduction in 2,5 million 
ton. of CO2 eq/year 
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17. Conclusion 

In a brief analysis, I observe that the constitutional law described above was an innovator for its inclusion of 
sustainable development in legislation. Environmental protection, education, social justice and development are 
subjects that pierce the whole context and assure the State cares and is responsible for the matter. 

After analyzing the three governmental programs that deal with sustainability in electricity in Brazil, it is my 
opinion that one of the highlights of the Light for All is the Operational Manual. In it, the Ministry of Mines and 
Energy makes a point to establish technical and financial details for executing during the programs. In respect to 
the organizations, the Manual also clearly describes the attributes for each participant in the process, describing 
each one of their expected functions. In my opinion, the committees also allow for improvement of the program 
evaluation, all the time maintaining positive feedback of the process. 

From an institutional perspective, the program was already inserted in the recent new model framework and had 
to adapt to the fact that there may be one structural difficulty or another. Centralizing the processes on the local 
utilities prevented the participation of possible new actors that might make a difference in the implementation. It 
is good to point out that several technology / research centers from universities were involved in the Light for 
All program in order to develop new technology using local conditions for better electrical solutions, ultimately 
encouraging innovation. In the Amazon region, for example, extraction techniques for local resources such as 
andiroba and copaiba were implemented as alternatives to diesel (IAEA, 2006). Leading the implementation, 
ELETROBRAS was a key actor in utilizing the technical skills from its human resources (historically, 
ELETROBRAS was the nation-wide utility that dealt with rural electrification) and its experiences conducting 
the process adhering to a specific manual and monitoring guidelines. 

In order to achieve its objective, PROCEL and ANEEL’s P&D Program are presenting some changes and 
improving situations, not only to facilitate the achievements of energy efficiency but also to improve national 
technological knowledge and innovation which lead to sustainable development. 

In accordance with IEA, while analyzing the sector, it observes that MME oversees the whole power sector and 
is responsible for policy setting (Niez, 2010). In practice, the Ministry centralized the planning and control 
function in the program, followed by close monitoring during PROINFA’s implementation. 

By analyzing statements, it is possible to perceive the mind of the original legislator in exploring Brazil’s 
potential to promote sustainability based on renewable electricity, without disconnecting from the economic and 
social aspects.  

17.1. Answers to Research Questions 

In Section 1, I set out three research questions to be answered throughout the paper. The first question is about 
how the institutional framework rules in Brazilian electricity generation include sustainable development. In 
Section 2, the general context of electricity generation in Brazil and its rules are described. In addition, I pointed 
out sustainable development principles inside this framework. 

Analyzing these parts, there are sustainability values in Brazilian Constitutional rules as described back in 
Chapter 8. Even a good formulation based on the three pillars of sustainability: social, ecological and economic 
can be noted. As a matter of fact, the MME planned and designed PROINFA as a policy tool grounded in 
constitutional rules acting towards sustainability.  But, when analyzing the case in Section 3 and especially the 
deep analysis of institutional statements made in Chapter 15, most of the attributions addressing sustainability in 
the electricity framework in Brazil are reserved to one central institution: the Ministry of Mines and Energy. 
This fact gives the impression that rules written in foundational constitutions do not permeate through to the rest 
of the framework in regards to sustainability. One possibility for the absence of these constitutional guidelines is 
probably due to the fact that the framework might perceive the goal of sustainable development as implemented 
by the sector which is supposed to take care of environmental issues, in this case the Ministry of Environment. 
The electricity sector would then rely simply on acquiring environmental permits as a satisfactory condition to 



 

33 
  

achieving sustainability. Unfortunately, in the scope of this work, the arena of the environmental institutional 
framework is not taken into account. But, if this is possible, it configures a limited approach from the electricity 
sector and a lack of integrated action. 

But indeed, what I could observe while analyzing PROINFA is that the institutional framework produced by 
rules does not promote sustainability as a core objective, but it can directly affect its effectiveness and 
conciseness in the outcomes. The actual framework can be more related to incentives to encourage 
implementation towards sustainability, or, it can totally discourage progress when barriers or obstacles appear. 
The way institutional framework can affect outcomes can be noted, for example, when participants just uphold 
the situation into the “legal” responsibility and keep down any initiative to effectively solve it.  

The present institutional framework is set to sustain competitiveness to the sector as its core business, despite 
government attempts to include sustainability in electricity generation public policy. This is understandable if 
you consider the historical changes and the situation the Brazilian power sector is facing when a safe regulatory 
environment should be built and sustained in order to maintain investment in the sector. Moreover, the “mood” 
in PROINFA, so to speak, was based on economic values when the feasibility of the projects was guided by the 
opportunity of safe investments. As a government-led program, investors not only had the advantage of 
subsidies but also the knowledge that government interests were guaranteeing assurance for the projects to 
actually move forward. 

So, to assess how the rules include sustainability in this framework, I conclude that there are rules for 
sustainable development in the actual framework, but these cited rules have very little importance inside the big 
picture. They are secondary, or even tertiary, in a hierarchy of objectives within the electricity sector. For 
example, the greatest concern in PROINFA was regarding economic issues, while environmental ones just 
served as a base for further economic investments. Another example is the General Principles for National 
Energy Planning where principles regarding sustainable energy are listed; permitting the state to plan and 
develop public policies and guidelines in the framework based on sustainable energy objectives, although the 
guidelines’ priority follows the economic stability, leaving sustainability in second place.  

This leads to the second question of what levels of reflexivity can be observed within the Brazilian electricity 
generation institutional framework and how they are pursued through the institutional framework. In order to 
answer this, a connection should be made between the analysis and the results with Eckersley’s levels of state 
reflexivity. It is important to note that the institutional framework analyzed here is set on the state administrative 
level where bureaucratic arrangements reign in the structure leading to a rigid way for addressing solutions.  

According to Eckersley, a strong ecological modernization discourse must include all four levels of reflexivity. 
By identifying different kinds of reflexivity throughout this thesis it is possible to draw some conclusions on the 
Brazilian electricity generation framework. For example, it can be concluded that PROINFA be classified as a 
policy tool used within the institutional framework to put a sustainable policy into practice. Another example is 
the constitutional principles about sustainable development included by the 1988 Brazilian federal constitution 
and included in the General Principles for National Energy Planning, configuring a change in policy goals. So, 
in this way, an ecological modernization is also pursued through alterations in the institutional framework.  

Following the levels of reflexivity set by Eckersley and utilizing the examples above, it can be identified that: 
the program PROINFA can be classified as the first level of change, the policy instruments and principles can be 
considered as a second level of state reflexivity, which is a change in policy goals. So, the result is that the level 
of reflexivity is still low; a weak critical reflection unable to modify a broader institutional ecological 
modernization, but showing signs of improvement. A vision of sustainable development is perceived in the 
Brazilian constitutional framework and there are conditions to be developed in other levels. Of course, a 
hierarchy of priorities is still present in the country and a concern in providing electricity in response to 
economic factors is more explicit than environmental reasons. Yet at the same time, it can be observed also in 
other government programs to incentive sustainability described in this paper as Light for All a concern in social 
aspects of electricity offering the possibility for a wider multi sectorial orientation, and consequently a move 
further beyond simple policy tool “to act accordingly to what is set on the paper”. 
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So, from this aspect, I can affirm that the two levels of reflexivity observed are policy tools and policy goals; 
configuring a weak attempt at ecological modernization. The important observation is that a certain level of 
critical reflexivity is present in electricity generation institutional framework and the state demonstrates certain 
adaptability in re-thinking the role of the state as an environmental trustee, demonstrating ways in pursuing 
through its institutional framework. 

To consider that Brazil has moved further and crossed that step to the third level of reflexivity is still a challenge 
within the electricity generation framework. Still, the hierarchy of policy goals is dominated by economic 
priority with low balance among other factors such as the environment.  

17.2 Final Comments 

The main purpose this work aimed to address is the lack of a consistent institutional arrangement to evaluate 
whether policies and institutions permit a sustainable approach to achieve outcomes in the Brazilian electricity 
generation framework. Regarding the analysis used in this quest, I conclude that the IAD is a useful tool to 
clarify situations that are usually scrambled. It presented a system of good defined components that which 
brought clarity that was very important for my understanding regarding the disposition of the state. 

The theoretical implications of this analysis had a different point of view from the Brazilian national state 
regarding sustainability in the electricity sector. With Eckersley’s theory, I found it very interesting to see how 
regardless some minor policies fixes to reach sustainability that were made, it is not enough to tackle the root of 
the problem and permeate sustainability values in the whole role of the State.  

After reviewing background, theoretical framework, illustrative case, analyses and results throughout this paper, 
the conclusion can bring new insights. First, it can be noted that a stable and clear institutional framework is an 
essential condition to the effectiveness of any public policy, including achieving a certain level of sustainable 
governance.  

Regarding the rules, the main focus of this project, a difficulty in integrating them into the Brazilian legislative 
framework can be observed given that laws, decrees, ordinances and resolutions are highly fragmented and 
nested, impeding “fluidity” in the institutional framework. This fact is worsened when the high changeability of 
the rules is taken into account. On the other hand, this possibility for changes can represent a certain 
“flexibility”; a way in which the framework eventually adjusts to problem solving. This can be used as a plus in 
the process of achieving higher reflexivity inside the rules of the State; but only if a clearer framework is 
established in the sector.   

Analyzing the program, it could also be visualized that PROINFA experienced some structural problems 
presented from the sector in general, although I am not confirming that the program visualizes/reproduces the 
general framework entirely. Major structural changes to achieve a more sustainable infrastructure in a country 
might be difficult and face more obstacles than can be observed in a selected action arena for a study case.  

In fact, even with an implementation marked with delays and obstacles defaulting PROINFA in reaching its 
goals, the program obtained good results. For the wind power in Brazil mostly, the program was indispensable 
for its development as an alternative source. The renewables electricity source in general were granted in Brazil 
with the program, where after the incentives conditions for its development occurred, they became competitive 
and already participate in the energy biddings achieving more and more feasible prices for production.  

The maintenance for increasing renewable electricity is still ongoing based on PROINFA’s foundational kick 
off. If Phase 2 of the program, cited in Chapter 15, is ever to be implemented, it would enable for even more 
accomplishments. But, as the government has already shown, it is highly possible that Phase 2 be discontinued 
on the basis that it is already being performed by the market built by PROINFA, with competitive prices based 
in the fair tariff. The possibility of regulating Clean Development Mechanism (CDM) into the renewable 
electricity framework represents yet another way to improve these sources that can be reinforced in the future. 
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In conclusion, Brazil’s initiative towards renewable energy was necessary and other international experiences 
were also made in order to create a condition for these types of renewable sources to develop, with examples 
from Germany and Spain. So it was only natural that Brazil would move forward in an initiative like this, as 
programs from the aforementioned countries have, using incentive-based and economic tools as renewable 
energy subsidies or incentive mechanism. 

Improvement should continuously be made, not only to achieve more and more simplistic sustainable goals, but 
also for the State to give the society what it expects. The fourth level of the role of the State from environmental 
exploiter and facilitator of private environmental exploitation to public environmental trustee (Eckersley, 2004) 
based on ethic accountability and improved public management’s performance towards sustainable development 
should still be sought, including inside electricity generation institutional framework. 
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