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MESSAGE FROM  
THE EXECUTIVE DIRECTOR

fter launching Vision 
Brazil 2050 at Rio+20, 
containing the 
scenario desired for 

Brazil by mid-century, CEBDS 
began a process of identifying 
public policies that could drive 
the sustainability of the current 
electrical energy market.  The 
result of this endeavor is 
contained in this paper, which 
seeks to draw the attention 
of the Federal Government to 
alternatives that have not yet 
been explored and that can 
contribute to strengthening the 
national electricity supply mix 
and improve its competitiveness 
and security. The project was 
developed with the companies 
that are members of the 
Thematic Chamber for Energy 
and Climate Change, with 
the support of Professor José 
Goldemberg, an expert on 
these issues, and it proposes 
measures that could be adopted 
by the public sector, in its role as 
policy promoter, and the private 
sector, in its investor capacity, 
favoring investments and driving 
sustainability in the domestic 
electricity sector. 

Brazil today has one of the 
energy supply mixes with the 
largest share of renewable 
generation sources in the world, 
42%, as compared to 12% of 
the global mix.  In the electricity 
supply mix, this share goes 
up to more than 80%, with 
hydropower, SHP, wind and 
biomass energy. This makes 
Brazil very competitive in terms 
of carbon per manufactured 
product and the government 
should recognize the value 
of this and strive to maintain 
this percentage. However, 
on analyzing the measures 
announced by the government 
since late 2012 to address the 
challenges in the electricity 
sector, the government seems 
to have a different vision, as it 
encourages, for example, fossil 
fuel-driven thermopower plants. 

CEBDS, concerned with 
sustainability and the national 
commitments to voluntary 
GHG emissions targets, is 
presenting these contributions 
to national energy planning.  If 
the climate change scenario 
is already expected by a 

majority of the scientific 
community, government and 
the private sector should think 
of alternatives that reduce the 
vulnerability of the domestic 
electricity system that are in 
line with the National Climate 
Change Policy. It is up to the 
government to address and 
overcome the various challenges 
and issues posed by the current 
system with an overarching 
long-term vision. And in this 
way, encourage alternatives 
that increase the investment in 
sustainability at the same time 
that they contribute to reducing 
electricity rates, as, for example, 
the incentive for investments 
in enhancing transmission and 
distribution efficiency. 

We hope this paper can 
effectively contribute to energy 
development in Brazil and, 
above all, be a starting point for 
future, more profound, studies, 
focused on each of the items 
highlighted here. 

Sincerely,

Marina Grossi
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WHAT IS CEBDS?

he Brazilian Council 
for Sustainable 
Development is 
a non-profit civil 

organization, founded in 1997 
with the purpose of fostering 
sustainable development 
among companies that do 
business in Brazil. CEBDS 
membership includes the 
largest entrepreneurial groups 
in the country and represents 
Brazil at the World Business 
Council for Sustainable 
Development (WBCSD) network, 
with more than 60 national and 
regional councils in over 30 
countries to disseminate a new 
way of doing business around 
the world.

CEBDS was the first institution in 
Brazil to talk about sustainability 
in line with the Triple Bottom 
Line concept, which guides 
actions of companies based on 
three pillars: economic, social 
and environmental pillars. 
Today CEBDS is an Avant-guard 
reference in sustainability, 
for businesses, partners and 

governments. It is recognized 
as the main entrepreneurial 
sector representative leader in a 
revolutionary process of change: 
to transform the traditional 
economic model into a new 
paradigm.

Its mission is to integrate the 
principles and practices of 
sustainable development into 
the business context, thus 
conciliating the economic, social 
and environmental dimensions.

CEBDS is organized by topics in 
chambers formed by technical 
professionals and business 
managers to discuss solutions 
for common problems and put 
entrepreneurial sustainability 
into practice. There are 5 
chambers that meet every 45 
days and discuss issues about 
the following themes: water, 
biodiversity and biotechnology, 
communication and education, 
sustainable financing, power and 
climate change.

CEBDS is responsible for the 
Council of Sustainability Leaders, 

a Forum that meets with CEOs 
of member companies and the 
minister of the Environment, 
Mrs. Isabella Teixeira on a regular 
basis.

CEBDS has participated in all 
United Nations Conference of 
Parties (COP) on Climate Change 
and Biodiversity at parallel 
events and/or publications since 
1998.

CEBDS also sponsors several 
events, as the Sustainable 
International Congress every 
two years with major public 
and private sector experts, 
universities and NGOs for more 
up-to-date discussions about 
sustainability.

At present 74 large 
entrepreneurial groups at CEBDS 
represent about 30% of the 
national GDP and come from 
several different sectors: financial 
capital, power, transportation, 
steel industry, metallurgy, civil 
construction, consumer goods in 
general and services.

9
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EXECUTIVE SUMMARy

Brazil has one of the cleanest energy and electricity supply mixes of the world. Renewable sources account 
for 42.4% (Figure 1) of the Brazilian energy supply mix, whereas globally they only represent 17% (Table 1). 
The large share of hydropower plants in electricity production and of sugar cane ethanol explains this large 
percentage of renewables in Brazil.

Figure 1. National Energy Supply Mix – 2012 
Source: EPE, 2013.
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Table 1. Comparison of energy mixes 

Sources Brazil (2012) United States World

Non-Renewables 57.6 91 83

Oil and oil products 39.2 16 32

Natural gas 11.5 33 20

Coal and coke 5.4 30 26

Uranium 1.5 12 5

Renewables 42.4 9 17

Hydropower 13.8 3 6

Firewood 9.1 6 7

Sugar cane products 15.4 0 0

Other renewables 4.1 0 4

Source: EPE, 2013.

Renewables represent more than 80% of 
the electricity supply mix. The sustainability 
of this supply mix was obtained naturally, 
merely by making use of the country’s huge  
hydropower potential.

As a result, CO2 emissions are only 2.4 tonnes CO2/
capita, less than the global average of 4.6 tonnes 
CO2/capita, as seen in Table 2. Thus, Brazil has a 
significant competitive edge given its amount of 
carbon per product and per generated MWh. 

These emissions, however, are on the increase. 
With the exception of deforestation, whose 
emissions decreased in the period from 2005 to 
2010, emissions from other sectors have increased; 
although total Brazilian emissions are lower (MDIC, 
2013). Even so, the likely scenario of an emissions 
increase over the next few years is very worrisome. 

In domestic electricity, for example, these emissions 
are increasing at a rate of approximately 3.5% a 
year, because hydropower has been losing share 

Country Tonnes CO2/capita

2010
Brazil 2.4

India 3.0

European Union 4.6

Chile 4.8

France 6.1

China 6.7

Russia 11.7

United States 18.4

World 4.6
 

Source: World Resources Institute (WRI) CAIT 2.0.

Table 2. CO2 emissions/per capita in 2010
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to non-renewable sources. This is due to the new 
guidelines for Brazil’s energy policy, which only 
allow new run-of-river hydropower plants and, 
more recently, permit construction of coal-fueled 
thermopower plants in the coming years. 

Thus, the goal of this paper is to draw the attention 
of government and civil society to the need 
for and importance of diversifying the national 
electricity supply mix with renewable sources, in 
order to ensure energy security based on clean and 
renewable sources, in line with the national climate 
change policy. Moving forward in this direction, 
however, requires the joint efforts of government 
agencies and the corporate sector.

The Brazilian Electricity Sector Model has 
two markets for commercializing energy that 

seek to balance reliable supply and affordable 
rates: the Regulated Contracting Market 
(Ambiente de Contratação Regulada - ACR) and 
the Free Contracting Market (Ambiente de  
Contratação Livre - ACL).

In the regulated market, procurement of electrical 

energy is carried out by auctions administered by 
the Chamber of Electric Energy Commercialization 
(CCEE - Câmara de Comercialização de Energia 
Elétrica), which seeks to increase the efficiency of 
contracting energy coming from undertakings 
with the lowest final rate. Contracting new energy 
usually takes place through generic auctions, 
where sources with different costs and associated 
risks compete together, curbing the capacity of the 
national system to diversify the electricity supply 
mix and to provide energy security.

The difficulties faced by the electricity sector in late 
2012 and early 2013, with the low levels in reservoirs, 
together with the importance of electricity for 
the entire economy highlight the significance 

of projects that aim to strengthen the national 
energy system. The low level of reservoirs (Graph 
1) renewed fears of another rationing, leading the 
government to announce the use of fossil fuel-fired 
thermopowers throughout 2013. 

Given this context, as well as national climate 
change concerns and commitments, measures that 
encourage diversification of the electricity supply 
mix, particularly with renewable energy projects, 
should be fostered and developed, with a focus on 
the need for a secure and reliable electricity system. 
But, affordability must also be taken into account.

Brazil has a large competitive edge because of the 
potential for generating electrical energy from 

Graph 1. Energy stored in reservoirs of the Southeast/Midwest regions, 2009-2013
Source: ONS, 2013.

The goal of this paper is to draw 
the attention of government and 
civil society to the need for and 
importance of diversifying the 
national electricity supply mix with 
renewable sources in line with the 
national climate change policy.
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renewable sources, such as wind, biomass and 
solar energy, that still hasn’t been fully explored. 
The estimated wind energy potential today in 
Brazil stands at 143,000 MW, of which only 20MW 
are being harnessed, in 59 plants located in the 
North/Northeast and South regions of the country. 
Auctions for 141 projects were held for projects that 
are already being installed.

In biomass, Brazil is one of the world’s leading 
ethanol producers, and it has the potential of 
generating around 15,000 MW of firm power from 
the available bagasse in the months with lower river 
flow (April to October), i.e., a complementary source 
for hydroelectric power. Furthermore, not only is 
São Paulo the leading state producer of biomass, 
it also has one of the highest levels of electricity 
demand. The use of this source would also reduce 
costs with transmission lines. 

Solar energy is still incipient in Brazil and its use 
requires incentives for the development of the 
entire production chain, to reduce investment costs. 
Likewise, incentives are required to disseminate 
Energy Recovery Units (ERUs) in Brazil, for recovering 

energy contained in wastes, a system found 
throughout Europe, the United States and Japan. 
ERUs must be seriously considered not only for their 
energy aspects but also for their positive results 
on the environment. There are two technological 
paths: burning methane from sanitary landfills 
and post-recycling incineration. Urban wastes are 
the only renewable source of firm energy, that 
is, available 24 hours a day, 365 days a year, in 
contrast to wind energy, which is intermittent, and 
sugar cane biomass energy, which is seasonal, or 
even hydropower, which depends on hydrological 
conditions.  ERUs have the advantages of nuclear 
power plants (firm energy generation close to the 
load center) and none of its disadvantages (the 
input is waste, as opposed to uranium).

In this context, CEBDS has discussed possible 
measures that could be adopted by the public 
sector, in its role of policy promoter, and by the 
private sector, in its investor capacity, that could 
favor investments and drive sustainability in the 
domestic electricity sector, presented here below. 
Fourteen companies participated in this project. 

Solar energy is still incipient in Brazil and its use requires incentives for the 
development of the entire production chain, to reduce investment costs
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mentioned above, 
electrical energy in 
Brazil is procured 
in generic auctions. 

Holding auctions by source would 
engender fairer competition 
among plants with similar costs 
and risks, allowing better use of 
the country’s competitive edge 
in electricity generation from 
various renewable sources. This 
separation is important because 
each energy source has specific 
features, making it difficult for 
them to compete against each 
other. For example, while wind 
energy receives tax incentives, 
Small Hydropower Plants 
(SHPs) depend on complex 
licensing processes and gas-fired 
thermopowers do not have their 
fuel supply guaranteed. 

Today, however, this type of 

auction is not seen in The 
Regulated Contracting Market, 
due to lack of regulation, since 
there is no legal impediment. 
Auctions by source have the 
potential for complementing, 
increasing energy security and 
predictability for the National 
Interconnected System (Sistema 
Interligado Nacional - SIN). 

The main challenge to 
implementing these actions 
is the way in which auctions 
for new energy are currently 
carried out, with strict emphasis 
on affordability, without taking 
into account any externalities, 
such as geographical location 
and proximity to consumption 
centers, for example. We thus 
advocate not only meeting the 
criteria of affordability, but also 
to take into account, in addition 

to the final rates, the avoided 
costs from energy transportation 
and technical losses, as well as 
the guarantee and regularity 
in energy generation and the 
complementarity of these 
sources to the national system. 

According to surveys, companies 
do not see any operational 
barriers  to implementing 
auctions by source, because 
these barriers have more to 
do with the different types of 
projects, different magnitudes 
and different types of sources 
than with the kind of auction used 
to contract energy. Nevertheless, 
they stress that it could indeed 
be necessary to expand the 
system, with more investments 
in transmission lines. 

According to the survey, financial 
barriers are also related to the 

1. pROpOSED MEASURES

1.1. INCENTIVE TO GENERATION

1.1.1. AUCTION By SOURCE
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structuring of the projects itself 
and not to the type of auction, 
for example:

•	 Wind energy: a large number 
of equipment suppliers 
face difficulties in obtaining 
The Brazilian Development 
Bank (Banco Nacional de 
Desenvolvimento Econômico 
e Social - BNDES) financing; 

•	 Thermopowers: lack of 
availability of natural gas 
while supply guarantee 
is required for the entire 
contract period; 

•	 Small Hydropower Plants 
(SHP): low competitiveness 
in generic auctions;

•	 Solar plants: no existing 
domestic industry, and no 
qualified labor;

•	 Waste Energy Recovery Unit: 
lack of fiscal and financial 
instruments to incorporate 
positive energy and 
environmental externalities.

In addition to regulations, specific 
financing mechanisms and tax 
benefits - such as tax exemption 

for production and importing of 
equipment for new technologies 
- to enable auctions by source 
are also required: not only for 
the enterprises themselves, but 
also for the equipment supply 
chain. Financial incentives, like 
feed-in tariffs, can also be used to 
implement this kind of auction. 

Thus, given the potential of each 
source, as mentioned, we suggest 
the following actions, for both 
government and companies, to 
achieve this scenario (Table 3).

Table 3. Actions to facilitate auctions by source

BARRiERS ANd SOlUTiONS

B
A

RR
iE

RS

legal •	 Absence of regulation of auctions by source

Operational •	 There are no barriers, but it is important to separate by source, given 
the specific features of each undertaking

Financial •	 Existing barriers refer to the projects themselves and to their 
specificities

SO
lU

Ti
O

N
S

•	 Regulate auctions

•	 Create specific financing mechanisms, including for importing equipment

•	 Create financial incentives, such as feed-in tariffs, and financial benefits for the production 
chain.

•	 Establish incentives to develop the production chain for each source

•	 Streamline the environmental licensing process

•	 Invest in transmission lines, particularly in remote areas of the North/Northeast

•	 Develop a natural gas policy, ensuring supply

•	 Create capacity building programs for skilled labor and R&D

•	 Reformulate the current premises for planning and execution of the national energy policy.

•	 Ensure political and regulatory stability

•	 Establish expansion targets for renewable sources

1. Operational barriers: technological, financial and locational barriers; the existence of equipment suppliers, sufficient 
natural gas or biomass supply; existence of qualified labor and transmission lines, for example.
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Like the auctions by source, 
regional auctions are not seen 
in the ACR. It is necessary to 
implement them. This could 
bring greater security to the 
system and reduce transmission 
costs, since it would no longer 
be necessary to build long 
transmission lines. 

Regulation of this type of auction 
is required to determine its 
procedures, methodology and 
participation criteria in order 
to ensure affordability, since 
competition for the supply will 
be restricted to a smaller number 

of participants, which could 
result in higher final energy rates. 

With respect to financial barriers, 
as in the case of the auctions by 
source, they are also related to 
the structuring of the projects 
themselves and not to the type 
of auction, as each plant faces 
the same previously mentioned 
difficulties. 

Implementation of regional 
auctions will implicitly engender 
the need to ensure financing 
for local development, to 
strengthen local production 
chains associated to each type 

of generating source (fostering 
primary industries), creating 
regional specialization for the 
production of each type of 
source. 

Nevertheless, the main 
implementation challenge is the 
risk of benefiting local solutions 
that are more pollutant, as is 
the use of coal in the South of 
the country. Since the national 
electricity system is almost 
all interconnected, regional 
solutions would be preferred in 
isolated regions not connected 
to the national grid. 

1.1.2. REGIONAl AUCTION

Table 4. Actions to facilitate regional auctions

BARRiERS ANd SOlUTiONS

B
A

RR
iE

RS

legal •	 Lack of regulation of auctions by source

Operational

•	 Limited supply of renewables

•	 Low number of competitors

•	 Lack of infrastructure and qualified labor

Financial •	 Existing barriers refer to the projects themselves, to their specificities

SO
lU

Ti
O

N
S

•	 Create specific financing mechanisms, including for importing equipment, and facilitate 
access to BNDES for many of the equipment suppliers

•	 Establish financial incentives, such as feed-in tariffs

•	 Create capacity building programs for skilled labor and R&D

•	 Invest in transmission lines

•	 Streamline the environmental licensing process

•	 Develop a natural gas policy, ensuring supply

•	 Need to develop local production chain associated to each type of generating source

•	 Provide tax incentives throughout the chain, for production and importing of the required 
equipment

•	 Private sector participation in the design of long-term energy planning
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1.1.3.  COGENERATION

Table 5. Actions to facilitate cogeneration

Cogeneration was another line of 
action emphasized by companies 
associated to CEBDS as a way of 
promoting the strengthening of 
the national electricity supply, its 
diversification and the country's 
energy security.

Cogeneration, in addition to 
having a low impact on the 
environment, offers no risk of 
interruption, which is attractive 

to large energy consumers. 
Besides its good performance, 
energy cogeneration is a way of 
decentralizing production, where 
the production unit is close to the 
consumer unit, doing away with 
the need for long transmission 
lines and making better use 
of fuels, when compared to 
the individual generation of  
heat and electricity.

Although natural gas is one of the 
better options for cogeneration, 
there is some uncertainty with 
regard to ensuring future supply. 
To encourage cogeneration, the 
local equipment industry must be 
developed and special financing 
mechanisms are needed. Table 
5 illustrates the suggested 
solutions to encourage the 
increase of cogeneration in the 
national electricity supply.

BARRiERS ANd SOlUTiONS

B
A

RR
iE

RS

legal

•	 Lack of regulations and specific tariff rules

•	 Extensive government bureaucracy

•	 Lack of incentives policy

Operational

•	 High investment and operating costs

•	 Lack of domestic industry and need to import equipment 

•	 Lack of a free market for natural gas and uncertainty regarding its future 
prices

•	 Lack of competitiveness of fuels, particularly, supply and pricing of 
natural gas

•	 Lack of competitiveness with respect to other energy sources, such as 
wind

Financial •	 Lack of special financing mechanisms

SO
lU

Ti
O

N
S

•	 Regulate and create incentives policies and specific tariff rules

•	 Extend to cogeneration the same benefits given to distributed mini- and microgeneration

•	 Invest in smart grids

•	 Develop the domestic equipment industry

•	 Develop policies to ensure competitiveness of fuels, particularly natural gas, thus ensuring 
its supply

•	 Create an incentive policy for the grid backup tariff

•	 Promote auctions by source and regional auctions

•	 Encourage the development of the domestic equipment industry

•	 Create special financing mechanisms to encourage installation of cogeneration

•	 Create tax incentives for implementing projects and acquiring equipment
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The main challenges to 
implementing these actions 
are mostly cultural ones. For 
example, cogeneration of 
electricity in sugar and ethanol 
plants using residual bagasse is 

often seen as not belonging to 
the core business of the plant 
owners. In large shopping malls, 
cogeneration of electricity and 
production of air conditioning 
are also seen as activities not 

belonging to the owners and 
it would be up to electricity 
companies to undertake this 
kind of venture.

The Brazilian Eletricity Regulatory 
Agency (Agência Nacional de 
Energia Elétrica - ANEEL) Normative 
Resolution No. 482, published 
on 17 April 2012, establishes 
the general conditions for 
distributed microgeneration and 
minigeneration to have access 
to electrical energy distribution 
systems. This was an important 
measure to encourage generation 
of renewable energy in small-
scale undertakings (up to 1 MW 
of installed capacity), exporting 
surplus energy to the local grid. 

The advantage of incentives for 
small-scale production is the 
reduction in transmission load, 
requiring fewer alterations to the 
grid, in addition to encouraging 
renewable energy, making better 
use of existing potentials and 
contributing to the supply and 
demand balance. The consumer 
has the advantage of having 
access to electricity and savings 
in his utility bill.

However, the full use of this 
potential still requires many 

incentives to overcome existing 
challenges. The main barriers 
are lack of information on 
the advantages of investing 
in microgeneration and high 
equipment costs, for example. To 
reverse this scenario incentives 
are required for developing the 
domestic industry to reduce the 
cost of installation, for Research 
and Development (R&D), and 
for establishing special credit 
lines, especially in BNDES, as  
shown by Table 6.

1.1.4. MICROGENERATION

Table 6. Actions to facilitate microgeneration

BARRiERS ANd SOlUTiONS

BA
RR

iE
RS

Operational

•	 Lack of information on the benefits of microgeneration and on ANEEL 
resolution 482/2012

•	 High implementation and equipment costs 

•	 Low economic feasibility for this type of project

Financial •	 Lack of special financing mechanisms

SO
lU

Ti
O

N
S

•	 Disseminate information on ANEEL Resolution 482/2012 for potential producers and adapt 
distribution procedures

•	 Provide incentive to Research and Development

•	 Develop domestic industry

•	 Expand smart grids

•	 Create financing mechanisms with incentives and payback compatible with investment 
return

•	 Define prices with incentives for generated energy

•	 Create special financing mechanisms

•	 Use a portion of the R&D resources of distributors and generators to finance investments in 
microgeneration
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1.1.5. ENVIRONMENTAl lICENSING

Table 7. Actions to facilitate environmental licensing

Environmental licensing is 
an important management 
instrument of the National 
Environment Policy and it is crucial 
to the process of expanding the 
national electricity sector while 
ensuring the sustainability of 
ecosystems. Without qualifying 
its effectiveness and applicability, 
however, several aspects such 
as excessive red tape, lengthy 
processes and, often, lack of 
transparency can have a negative 

influence on project delivery 
deadlines. These delays have 
consequences throughout the 
entire national interconnected 
system, for both generation and 
transmission. 

This requires the Federal 
Government to undertake major 
efforts to make the licensing 
system more efficient and 
transparent, as seen in Table 7.

Suggestions, which go from 

reducing bureaucratic procedures 
to greater engagement of the 
Public Prosecutor in the licensing 
process, including increasing the 
number of qualified personnel in 
regulatory bodies and installing 
computer systems, were given as 
a means of ensuring the adequate 
enforcement of environmental 
legislation.

BARRiERS ANd SOlUTiONS

BA
RR

iE
RS

Operational

•	 Delays in the environmental licensing process

•	 Excessive red tape

•	 Not enough qualified personnel

SO
lU

Ti
O

N
S

•	 Define technical criteria and establish deadlines for process conclusion

•	 Establish agreements among the various public institutions involved in the environmental 
licensing process and the state and municipal licensing authorities with the aim of 
harmonizing technical requirements of the various environmental bodies and standardize 
the technical requirements throughout the states. 

•	 Increase number of qualified personnel and provide permanent training and capacity 
building

•	 Computerize and simplify procedures and provide greater transparency in requirements

•	 Environmental bodies should participate in sectoral planning to anticipate issues before the 
formal start of the licensing processes

•	 The Public Prosecutor should participate in the environmental licensing process to prevent 
delays and downtimes

•	 Develop methodology for integrated analysis of interested parties

•	 Incorporate environmental benefits of the renewable energy projects 

•	 Assess the legal weakness of CONAMA resolutions and use other more robust legal 
instruments (laws, decrees, etc.) to avoid judicial challenges

•	 Establish complementary legislation for Article 231 of the Federal Constitution, for the 
specific case of undertakings in indigenous lands, defining the right moment for consulting 
the National Congress

•	 Develop a specific regulatory model through an inter-ministerial working group
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Another point companies 
have stressed is the need to 
implement project infrastructure, 
represented by the political and 
regulatory environment, location 
of the projects and expropriations 
and resettlement areas. That is, 
the feasibility of investments in 
electricity generation projects is 
directly related to the regulatory 

environment, to local security, 
to the availability of labor, which 
all reflect on the so-called Brazil 
cost and, consequently, on the 
final cost of generation projects. 
Therefore, it is important for the 
Government to consider all these 
issues when formulating policies 
and establishing incentives 
for generation. For instance, 

expropriations and resettlements 
are seen as barriers to investments 
and insecurity engendered by 
social movements and crime is 
seen a challenge to be overcome. 
Table 8 highlights the barriers 
and the solutions to enable 
project infrastructure.

1.1.6. IMplEMENTATION OF INFRASTRUCTURE pROjECTS

Table 8. Actions to facilitate infrastructure

BARRiERS ANd SOlUTiONS

BA
RR

iE
RS

legal •	 Regulatory environment

Operational

•	 Delays in the environmental licensing process

•	 Expropriations and resettlements 

•	 Project location (mostly in the Amazon Region)

•	 Shortage of labor

•	 High Brazil cost

•	 Inadequate measurement of investments

•	 Insecurity engendered by social movements and crime

Financial

•	 The absence of adequate funding and certain tax benefits (such as the tax 
on financial operations -IOF- applied to BNDES operations), in the case of 
banks

•	 Assurance and quality of receivables
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•	 Accelerate environmental licensing processes
•	 Ensure greater transparency in licensing rules and other project-related aspects;
•	 Ensure security and appropriate regulatory environment
•	 Provide suitable guarantees from the government for PPP projects
•	 Invest in capacity building programs and training labor
•	 Provide security for undertakings with respect to social movements and crime
•	 Reduce bureaucracy of environmental and regulatory agencies
•	 Greater enforcement of crime legislation
•	 Provide incentives to infrastructure investments
•	 Create clear concession rules that are feasible for private investments
•	 Develop the infrastructure required for building new plants before executing the project
•	 Adapt the calls for tenders with regard to the schedule for investment commitments and 

profitability
•	 Greater attention to the Brazil cost
•	 Make installed capacity available to meet construction commitments in the required period
•	 Implement pilot projects with new technologies
•	 Extend BNDES conditions to other market agents
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1.2. INCENTIVE FOR EFFICIENCy

1.2.1. TRANSMISSION AND DISTRIBUTION SySTEMS

Technical and non-technical 
losses have an impact on the 
final electricity rate and, as a 
result, they burden the economic 
system as a whole. In 2011, 
total electricity losses in the 
national interconnected system 
amounted to 17.5%. They are 
calculated by subtracting the 
total electricity consumed 
and paid for by users from the 
generated electricity. There are 
three types of losses:

During transmission over 
long distances between 
the generating plants and 

distribution centers. In 2011 they 
amounted to 3.8%, a rate that is 
comparable to losses in countries 
like the United States;

Technical losses in distribution 
companies, either from 
heat generated in cables or 
inadequate system insulation, 
accounted for 8.01%, in 2011.

Commercial losses, which 
correspond to energy theft 
(direct tapping of electricity, 
bypassing meters) or fraud 
(altering meters), amounting to 
4.93%, in 2011. 

Although the investment in 

energy efficiency in transmission 

and distribution systems is 

provided for in law, there 

are barriers to increasing the 

efficiency of these segments - 

such as the lack of a strategic 

plan to identify infrastructure 

demands, greater regulatory risk 

and lack of financing mechanisms 

to modernize the system -- that 

must be considered by the public 

sector to promote greater gains 

in energy efficiency. 

Table 9. Actions to enable increase of efficiency of transmission and distribution systems 

BARRiERS ANd SOlUTiONS
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Legal •	 Regulatory risk

Operational

•	 Lack of strategic plan to identify infrastructure demands

•	 Internal rate of return of projects

•	 Need for technological development to improve energy performance 
of the transmission system

Financial •	 Lack of financing mechanisms to modernize the system (e.g., smart 
grids)
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•	 Provide incentives for R&D for energy efficiency projects/programs 

•	 Increase surveillance of protection system, by ANEEL

•	 Implement expansion plans proposed by EPE/ONS

•	 Develop policies that encourage investments in performance gains (efficiency bonus)

•	 Create mandatory provisions for energy concessionaires to invest resources from the Energy 
Efficiency Program (PEE) in industrial projects

•	 Create a more aggressive policy for distributed generation, specially for using solar energy

•	 Provide incentives to reduce final energy consumption by requiring compensatory measures 
for reducing energy rates for major consumers

•	 Authorize direct current transmission

•	 Create an incentives policy for the grid backup tariff

•	 Increase oversight of the distribution system

•	 Invest in equipment operation, maintenance and replacement

•	 Create special financing mechanisms to encourage system modernization, investments in 
R&D and in smart grids

•	 Create advantageous financing mechanisms
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Investments in energy 
efficiency are the cheapest 
ways of producing electrical 
energy, if negative social and 
environmental impacts are not 
considered. Energy efficiency 
in industrial processes must be 
promoted. This depends both on 
government incentives, through 
structured programs, and on the 
companies themselves, by giving 
priority to energy efficiency 
projects.

The 2030 National Energy Plan 
(PNE2030) foresees efficiency 
gains of 10% by 2030, where 

5% are a result of independent 
progress, i.e. without government 
interference, and 5% are a 
result of induced progress, 
when energy efficiency is seen 
an investment option to meet 
energy demands. Nevertheless, 
even though many companies 
are aware of the importance of 
investing in energy efficiency, 
many aren’t able to do this. Firstly, 
because of difficulties faced in 
internal approval since these 
projects compete with others 
and there is a limit to leverage 
within a company; and, secondly, 

because of the difficulty in access 
to specific financing mechanisms, 
for example. 

The industrial sector is the largest 
energy consumer, followed by 
the residential and commercial 
sectors, as shown by Figure 2.

The Brazilian industry is relatively 
modern and efficient in some 
areas such as aluminum and 
paper & pulp in comparison with 
other countries, as shown in 
Table 10

1.2.2. INCREASE EFFICIENCy OF pROCESSES

Figure2. distribution of final consumption of electrical energy 

Table10. Efficiency in the industrial sector

SECTOR BRAZil WORld BEST 
PRACTiCE iEA GOAl FOR 2050

Aluminum (GJ/tonne) 65.6 70.6 38.2-43,2

Cement (GJ/tonne)  3.6  2.9  2.5-2,9

Paper and pulp (GJ/
tonne of ammonia) 17.8 17.6-22.4 -

Steel (GJ/tonne) 23.7 14.8 16.6-13,5

Source: Plano Nacional de Energia 2030 (EPE), 2007
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It is very important that 
entrepreneurs themselves take 
the initiative to improve the 
energy performance of their 
production processes. This is part 
of their efforts towards becoming 
more competitive with imported 
products or in exporting. 

In Brazil there are already 
53 ESCOs (Energy Service 
Companies) that are members 
of ABESCO (Brazilian Association 
of Energy Service Companies), 
established in 1997, in addition 

to 25 equipment suppliers. These 
companies carry out, under 
contract, the services needed to 
improve energy efficiency. 

Often ESCOs cover all costs 
and investments required that 
could lead to a significant drop 
in their electricity consumption. 
They are compensated by 
sharing the resources from the 
reduced consumption with the 
contracting company. BNDES 
has special mechanisms to assist 
ESCOs in these actions.

Another area that is growing is 

that of commercial buildings 

classified by LEED (Leadership 

in Energy and Environmental 

Design).

LEED includes a set of classification 

systems for design, construction 

and high performance operation 

of green buildings, houses and 

neighborhoods. 

Table11. Actions needed to facilitate increased efficiency of processes

BARRiERS ANd SOlUTiONS
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legal

•	 Predominance of the policy to expand supply to the detriment of 
efficient demand management 

•	 Absence of objective targets for the entire sector (generators, 
transmitters, distributors and consumers)

Operational
•	 High equipment prices
•	 Competition of energy efficiency projects with other projects within 

the company

Financial •	 High level of bureaucracy to access funding

SO
lU

Ti
O

N
S

•	 Create a policy to reward efficient demand management 
•	 Measures to increase efficiency should be drawn (sectorally) from the Plano Indústria (Industry 

Plan)
•	 Harmonize GHG reduction targets with energy efficiency initiatives 
•	 Raise corporate governance awareness of the importance of energy efficiency for 

competitiveness and productivity gains 
•	 Use ISO 50001 certification as one of the criteria to select suppliers for state enterprises
•	 Improve energy management by defining targets and indicators as well as implementation 

of ISO 50001
•	 Farm out the burden of R&D on distributors to energy efficiency projects
•	 Provide capacity building for agents in the production processes
•	 Invest in R&D and in more efficient technologies
•	 Create funding programs for efficiency and relax the rules for access to financing
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his paper intends to draw attention to the importance of diversifying the 
domestic energy supply mix, prioritizing the existing, but not widely used, 
potential of renewable sources through legal, operational and financial 
incentives from both government and the corporate sector.

CEBDS, concerned with sustainability and the national commitments to voluntary GHG 
emissions targets, is submitting contributions that deserve the full attention of the 
Federal Government. This paper is in line with those produced by other institutions and 
academic publications, and its advantage is that the issues raised here come directly 
from the private sector. As mentioned above, joint efforts of the public and private 
sector are needed to move agenda forward. 

Nevertheless, this paper is just a first stage, a mapping of the bottlenecks of the electricity 
system; its greatest asset being the proposal of solutions and/or priority areas for more 
effective action. Future studies, by CEBDS or other institutions, can and should use the 
information in this paper as a starting point to develop more specific plans of action for 
each of the aspects raised here. They should consider not only a power industry project 
that can bring together national development with socio-environmental preservation, 
but, above all, think systemically of a project for the country that will allow us, both now 
and in the future, to live well and within the limits of the planet. 

2. CONClUSIONS AND 
RECOMMENDATIONS



26

ONS – Operador Nacional do Sistema (National System Operator). Situação dos 
reservatórios: energia armazenada por região (Situation of reservoirs: energy stored per 
region). 2013. Available at: <http://www.ons.org.br>. Accessed on: 21 April 2013.

EPE – Empresa de Pesquisa Energética (Energy Research Corporation). Balanço 
Energético Nacional (National Energy Balance). 2013. Available at: <https://ben.epe.gov.
br/downloads/Relatorio_Final_BEN_2013.pdf>. Accessed on: 30 September 2013.

EPE – Empresa de Pesquisa Energética (Energy Research Corporation). Brasília: MME:EPE, 
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