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ABSTRACT

Highlights
Strategic Environmental Assessment (SEA) provides a comprehensive overview of the 
environmental and social implications of Plans, Policies and Programs (PPP) proposals 
applied to various sectoral activities. In Brazil, it is possible to identify bottlenecks associa-
ted with the planning of the electric sector, mainly in relation to the environmental licen-
sing process. Thus, there is significant potential for the application of SEA in this context, 
provided that the Brazilian characteristics of development are considered. 
Objectives
The objective of this article is to identify and evaluate how the inclusion of the environ-
mental variable in the planning of the Brazilian electric sector occurs and then to verify 
the applicability of the SEA in the scope of this planning.  
Methodology
For the development of this work, the methodology of bibliographic research of qua-
litative approach was used. Specifically, existing publications, such as scientific articles, 
monographs, dissertations, theses, and official publications were consulted. It is worth 
highlighting the use of the “Good Practices Guide for Strategic Environmental Assessment 
- methodological guidelines” and the “Ten-Year Energy Expansion Plan 2024”.
Results
The main result achieved by this work was the development of ways of adapting SEA 
in Brazil, based on considerations about the singularities of the Brazilian reality at each 
stage of SEA development. Based on this adaptation, it was concluded that the SEA can 
contribute significantly to an environmental and sustainable decision-making process in 
the planning of the Brazilian electric sector, including remedying environmental licensing 
bottlenecks. 
Limitations of Research
The main limitation of the research and its results is the subjectivity of the political plan-
ning processes in the country, which directly affect the stages of development of the SEA. 
Practical Implications
The study identifies the real potential of SEA in Brazil and presents guidelines and recom-
mendations for the creation of a Brazilian SEA model in the electric sector. 
Originality/Value
The article presents recommendations for adapting a SEA methodology applicable to the 
Brazilian electric sector, considering its singularities. 

Keywords: Strategic Environmental Assessment; Environmental Impact Assessment; Bra-
zilian Electrical Sector.
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1. INTRODUCTION

In an increasing discussion since the 1970s, the impacts 
caused by anthropic activities became the object of evalua-
tion and decision criteria for projects in different sectors of 
the economy. Thus, it is necessary to apply environmental 
assessment tools in order to form a theoretical framework 
to define the environmental, social and economic feasibility 
of these projects. 

Strategic Environmental Assessment (SEA) has been a 
concept in development since the early 1980s, considered 
as a toolkit that aims to provide proponents of Policies, 
Plans and Programs with a comprehensive understanding of 
the environmental and social implications of their proposal, 
expanding focus far beyond its initial motivations (Brown et 
Thérivel, 2000). 

In Brazil, there are small initiatives to implement the 
SEA. The most usual is the application of the instrument of 
Environmental Impact Assessment, the most common and 
simplified format of analysis, and its tool, the Environmental 
Impact Study (EIS), associated with each project individually 
in the Rite of Environmental Licensing. However, this type of 
evaluation can become simplistic for large strategic sectors, 
such as energy, given its scope in time and space, disregard-
ing synergistic and cumulative aspects of important impacts. 

The principle is that a SEA process should be run in par-
allel to the preparation of a strategic planning action, and 
must ensure that environmental issues associated with the 
action are carefully evaluated prior to the commencement 
of project-level planning; the EIS can then focus on refining 
project proposals that already meet the parameters elabo-
rated by the SEA (Jay, 2010). The application of SEA in public 
policies tends to improve the environmental impact assess-
ment and the environmental licensing processes, since it 
prioritizes the fundamental interests of the different stake-
holders from the beginning of the policy development pro-
cess; furthermore, it ensures that policy decisions will ben-
efit society as a whole by taking into account all aspects of 
development, the environment and human rights (Bérubé 
et Cusson, 2002). 

Regarded as a fundamental sector of any economy, the 
generation, transmission and distribution of electric ener-
gy demands the mobilization of several public and private 
actors. In Brazil, the Energy Research Company (EPE, acro-
nym in Portuguese) is responsible for planning the sector, 
and annually publishes the Ten-Year Energy Expansion Plan 
(PDE, acronym in Portuguese); in addition, it publishes twice 
a year the Transmission Expansion Program and the Long-
Term Expansion Plan (PET/PELP, acronym in Portuguese). 
These documents define the guidelines for the Brazilian 
electricity sector, from scenarios to meet demand in certain 

expansion horizons, and are possibly the only documents 
that are close to the guidelines of a SEA. In this context, it 
is necessary to critically evaluate such products in order to 
verify their efficiency and the need for updates, as well as 
the insertion of new criteria that become relevant over time.

1.2 Objective

The objective of the present work is to identify and eval-
uate how the environmental variable can be included in the 
planning process of the Brazilian electric sector and, based 
on this analysis, to verify the applicability of the SEA, con-
tributing to an environmental and sustainable decision mak-
ing process within this planning. 

1.3 Justification

This work is justified by the growing need for content re-
garding new forms of sustainable development adapted to 
the Brazilian reality. The growing demand for diversification 
of the energy matrix and support for the current concept of 
consumption has pushed government bodies to adjust the 
current regulation in this direction, following internal (still 
small) and international initiatives, already developed and 
in application. 

2. METHODOLOGY

For the development of this work, a qualitative bibli-
ographical research was carried out, in which existing pub-
lications such as journals, monographs, and dissertations 
were consulted. 

The definitions of SEA and the concepts associated with it 
are presented initially. In addition, the main differences be-
tween the Environmental Impact Assessment (EIA) and the 
SEA will be highlighted, as well as some initiatives for the 
application of SEA in Brazil and worldwide. The information 
used in this chapter comes mainly from master’s disserta-
tions, doctoral theses, scientific articles and guides, such as 
the “Guide to Good Practices for Strategic Environmental 
Assessment – Methodological Guidelines” (Partisan, 2012); 
and the article “Strategic environmental assessment for en-
ergy production” (Jay, 2010).

Subsequently, a study was carried out on the current plan-
ning of the Brazilian electric sector, highlighting the socio-en-
vironmental analysis carried out in this context. This study 
supported the critical analysis of the current guidelines, 
from the perspective of the environmental implications, in 
order to understand the influence of the environmental vari-
ables in the planning of the expansion of generation as well 
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as the transmission of electric energy. In this chapter, the of-
ficial publications of the Brazilian Federal Government, such 
as the “Ten-Year Energy Expansion Plan 2024” (Brasil, 2015a) 
and the “Transmission Expansion Program (PET) / Long Term 
Expansion Plan (PELP)”, both published by EPE.

Finally, a proposal for the application of SEA is present-
ed as a way of including the environmental variable in the 
planning of the Brazilian electric sector, bringing comments 
about the methodology currently used in other countries, 
aiming at adapting to the Brazilian environmental and so-
cioeconomic reality. In this way, it is possible to verify the 
applicability of the SEA in Brazil, with the consideration of 
the singular characteristics of the national planning. For the 
development of the proposal and presentation of the anal-
yses, the “Good Practice Guide for Strategic Environmental 
Assessment – methodological guidelines” (Partisan, 2012) 
was used in particular; the paper “Environmental Licens-
ing Process of Power Transmission in Brazil update analysis: 
Case study of the Madeira Transmission System” (Cardoso Jr. 
et al., 2014); among others. 

3. STRATEGIC ENVIRONMENTAL ASSESSMENT: 
DEFINITION AND INITIATIVES

Environmental Assessment, as a generic process, includes 
a broad set of planning and impact assessment tools. In Bra-
zil, due to the linkage of environmental studies, particularly 
EIA, to the environmental licensing process, the Environ-
mental Assessment was limited to the application of the EIA 
to the project instance (Bastos, 2010). 

In this context, it is observed that the EIA does not cur-
rently allow the insertion of the environmental variable in 
other levels of planning, having a limited approach, since it 
ignores the synchrony, synergy and cumulativeness between 
the projects planned and executed by an institution – the 
government, for example; as well as it does not address the 
activity with a strategic perspective. Thus, it is interesting to 
use a tool that can cover all potential projects and allows the 
evaluation of the environmental impacts promoted by the 
planning as a whole. To fill this gap, the SEA is highlighted. 

By definition, the SEA is the systematic and ongoing pro-
cedure for assessing the quality of the environment and 
the environmental consequences of alternative views and 
intentions for development, incorporating initiatives such 
as the formulation of policies, plans and programs (PPPs) 
in order to ensure the effective integration of biophysical, 
economic, social, and political aspects as early as possible 
into public planning and decision-making processes (Brasil, 
2002). 

It is understood that the SEA is a strategic instrument of 

impact assessment, whose objective is to facilitate environ-
mental integration and the assessment of opportunities and 
risks of action strategies in the framework of sustainable de-
velopment (Partidário, 2012). Moreover, SEA is defined as a 
process that aims to provide the policy proponent and de-
cision-makers with a holistic understanding of the environ-
mental and social implications of the proposal by expand-
ing the focal plane far beyond the aspects that usually rule 
out the creation of a new policy (Brown et Thérivel, 2012). 
The SEA enables the incorporation of new objectives and 
constraints in the formulation of PPPs, substitution of alter-
native objectives, policy instruments and implementation 
strategies, as well as providing identification, clarification 
and resolution of conflicts and commitments. 

According to the Ministry of the Environment (MMA, ac-
ronym in Portuguese) (Brazil, 2002), a sustainable develop-
ment policy is clearly associated with the SEA. Its benefits, 
confirmed by international practice, only become effective if 
the SEA is conducted in an integrated manner with other de-
cision mechanisms. Among the instruments whose use must 
be compatible with that of the SEA, are those for the pro-
motion of sustainability, such as national sustainable devel-
opment strategies, national environmental policy programs, 
and others. 

Based on these ideas, it is possible to verify that the SEA 
can act directly in the facilitation of the Project Environmen-
tal Impact Assessment process. This is because these proj-
ects are already part of a specific policy, plan or program 
that considers their decisions from a strategic point of view, 
including the environmental variable. However, it is import-
ant to highlight some differences between SEA and EIA. De-
spite having a common root in impact assessment, SEA and 
EIA present different valuation objects: the first analyzes 
strategies for future development with a high level of uncer-
tainties; while the second evaluates concrete and objective 
proposals and measures for the execution of projects. This 
difference determines the methodological requirements re-
lated to the evaluation scale and the decision process. From 
the definition of evaluation objects, other differences be-
tween SEA and EIA become clear, as for example (Partidário, 
2012):

• Perspective: in SEA, the perspective is strategic and 
long term, while in the EIA the perspective is execu-
tive, short and medium term;

• Process: the SEA process is cyclical and continuous, 
while the EIA process is discrete and timely, motivat-
ed by concrete proposals for intervention;

• Definition: in the SEA, the goal is not to know the 
future, but to construct a desirable future perspec-
tive. Thus, the definition of what is intended is vague 
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and characterized by uncertainties, with data often 
insufficient. In the EIA, the intervention project must 
be known at an appropriate level of detail, with rel-
atively precise definitions being required by reason-
ably available data or that can be collected in the 
field.

Internationally, it should be noted the development of 
SEA in Europe, promoted by Directive 2001/42/EEC. The 
regulation requires the assessment of the effects of cer-
tain plans and programs on the environment and directs 
the countries of the European Union to develop proper 
procedures and methodologies for the implementation of 
the SEA. Although the consolidation of the instrument took 
place only in 2001, some countries already had procedures 
defined in the 1990s, such as Great Britain, the Netherlands, 
Sweden, and Denmark. Currently, studies are underway to 
evaluate the application of SEA in some European countries. 
For example, Baresi et al. (2017) aim to identify, in their 
work, possible flaws and areas of improvement for each re-
gional legislative framework in Italy in order to improve the 
practical application of SEA in the country. 

In Brazil, there is still no regulation for SEA. Its current 
application depends on the individual performance of man-
agers, public or private, who, in isolation, believe in the 
efficiency of the SEA as a facilitator in the decision-making 
process (Oberling, 2008). The first Brazilian initiatives of SEA 
began in the 1990s, and were characterized as specific and 
focused on specific demands, such as the approach based 
on the evaluation of impacts of large projects (Santos et Sou-
za, 2011). 

The Law Bill 2072/2003 should be highlighted, as it pro-
poses the amendment of the National Environment Policy, so 
as to include the mandatory SEA of PPP. This project, which 
would represent a breakthrough in the implementation of 
environmental policy, has been under discussion since 2003 
and, to date, MMA has not expressed itself. The Ministry of 
Planning, in an attempt to simplify the SEA process, devel-
oped and implemented an integrated sustainability assess-
ment procedure for the country’s investment portfolio. In 
this procedure, the environmental variable is only one com-
ponent of a set of integrated issues to be contemplated, and 
its construction did not have the direct participation of the 
MMA (Pellin et al., 2011)

At present, the initiatives of the studies are led by the 
governmental sector (federal or state), but also with cases 
in the private initiative and in the third sector. The Federal 
Government, through the MMA, has stimulated and trained 
public managers to use the instrument in decision-making 
within their sectoral bodies; however, adherence to these 
training programs is still voluntary. Among the most import-
ant federal initiatives, it is possible to mention the SEA for 

the Brazil-Bolivia Gas Pipeline, the Decennial Electricity Ex-
pansion Plan, and the Northeast Tourism Development Pro-
gram (Oberling, 2008). 

The SEA creates the opportunity for the development of 
a policy, plan or program to internalize externalities often 
overlooked in many sectoral policies and decision-making 
processes. The intention of the SEA is to move the PPPs to-
wards sustainable results (Brown et Thérivel, 2012). 

4. THE PLANNING OF THE BRAZILIAN ELECTRICAL 
SECTOR

The Federal Government exercises, under the law, the 
planning functions of the electric sector, which is deter-
minant for the public sector and indicative for the private 
sector. The EPE is responsible for the preparation of stud-
ies necessary for the development of plans to expand the 
generation of short and medium and long term electricity 
generation. These studies converge on two main products: 
the PDEs and the PEL and PELP reports. 

4.1 Decennial Energy Expansion Plan – PDE 2024

The Ten-Year Energy Expansion Plan 2024 (PDE 2024) 
presents an integrated vision of energy supply and demand 
between 2015 and 2024. The PDE has great importance as a 
planning instrument for the national energy sector, since it 
contributes to the definition of development strategies to be 
drawn up by the federal government. In general, regarding 
the electric sector and the expansion of generation in the 
horizon of the plan, the relevant participation of renewable 
sources in the electric matrix was increased, contributing to 
the sustainable development of the generation sources. 

The Decennial Plans are built with bases on some basic 
premises related to the current and projected reality of the 
country. These assumptions include the macroeconomic 
and sectoral scenario, the oil price outlook and the demo 
growth. Economic variables, such as the growth rate of the 
economy, have a relevant impact on the projection of energy 
consumption. 

Some of the more prominent projections of PDE 2024 are 
in Table 1 below.

As can be seen, the 4.2% increase in electricity consump-
tion in 2014 to 2024 results in two paradigms: increase in the 
generation, transmission and distribution of electric energy 
and development of energy efficiency in the various areas of 
consumption. For this, sustainable guidelines from the eco-
nomic and socio-environmental perspective are necessary. 
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Social and Environmental Analysis of PDE 2024

The socio-environmental studies developed under the 
PDE 2024 are guided by the concept of sustainability, in 
order to consider issues associated with the reduction of 
local and global impacts on the use of energy sources, 
especially the water source; the use of alternative renew-
able sources; minimizing negative impacts on the envi-
ronment; and national and international discussions on 
climate change. 

The socio-environmental analysis of PDE 2024:

• The analysis of greenhouse gas (GHG) emissions re-
sulting from the energy supply adopted in PDE 2024, 
considering the importance of the PDE as a sectoral 
plan for mitigation and adaptation to climate chan-
ge;

• The analysis of each energy source, with the objec-
tive of evaluating the conditions in which the inter-
ferences of the planned projects could occur on the 
environment and society;

• The integrated analysis, which identifies the poten-
tial interferences of each source on the most signi-
ficant socio-environmental sensitivities of each Bra-
zilian region, allowing composing an overall view of 
the expansion of energy supply. 

Regarding GHG emissions, the PDE is presented as the 
plan for mitigation and adaptation to climate change in the 
energy sector. Therefore, it is the instrument for the formu-
lation of the strategy of attendance and monitoring of the 
goal with regard to the production and the use of energy. 
Total emissions over the 10-year horizon are increasing, 
reflecting the country’s economic growth prospects. In the 
year 2024, the end of the PDE horizon, emissions will be 585 
MtCO2eq. The measures incorporated in the plan, such as: 
the expansion of hydroelectricity, other renewable sources 
in electricity generation, the use of biofuels, energy efficien-
cy measures, among others, will enable Brazil to maintain 
performance indicators of its energy matrix at the levels of 
the countries that less emit greenhouse gases in energy pro-
duction and consumption.

The analysis of each energy source takes into account the 
environmental impacts and socioeconomic benefits gener-
ated by each one. The evaluation by source presents a sim-
plified result already expected, with economic benefits re-
lated to job creation due to the projects, and impacts related 
to the risks associated with the implantation and operation, 
among others. Individual and localized studies, varying ac-
cording to the characteristics and demands of each source 
in particular, are performed. These studies assess the ability 
of the environment to manage the specific impacts of a giv-
en enterprise, not necessarily the ability to manage all the 
combined impacts. It should be emphasized that there is no 
content developed as a basis for the locational or technolog-
ical decision to implement the generation plants foreseen in 
PDE 2024. These aspects imply in an expansion of genera-
tion in an economically planned manner, that is, that meets 
the increasing demand; however, it fails to consider the en-
vironmental variable strategically in the technological and 
locational discussions. 

The PDE 2024 also performs an integrated socio-envi-
ronmental analysis of the expansion of the Brazilian energy 
park. According to the Plan, this analysis presents a holistic 
view of the environmental issues associated with the expan-
sion of energy supply. The expectation is that the results can 
serve as a support to the planning process and to the stra-
tegic dialogue between the sectors involved in this process 
directly or indirectly. The general methodology used begins 
with the mapping of the projects and the subsequent joint 
analysis of their interferences on the main regional sensitiv-
ities of the country. 

Mapping on a regional scale allows the visualization of a 
possible concentration of projects in a given area, indicat-
ing possible cumulative or synergistic effects and conflicts in 
some regions resulting from pressure on a resource, fragile 
environments or even populations. On the other hand, this 
mapping allows observing a possible complementarity be-
tween the sources, contributing to the efficiency of the ex-
pansion, reduction of expenses with transmission and also 
to the minimization of potential conflicts. 

The interferences associated with the projects foreseen in 
the expansion were grouped in the following socio-environ-
mental themes: (1) water resources; (2) aquatic biodiversity; 

Table 1. Economy and final energy consumption. 

Discrimination 2015 2019 2024
2014-2019 2019-2024 2014-2024

Variation (% a.a.)
GDP (R$ Billion) 3 959 4 378 5 465 1,8 4,5 3,2

Resident Population (10³ inhabitants) 205 266 211 368 217 762 0,8 0,6 0,7
Electricity Consumption (TWh) 525,3 616,5 790,9 3,2 5,1 4,2

Source: Compiled from Brasil, 2015a
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(3) native vegetation; (4) protected areas; (5) landscapes; 
(6) air quality; (7) indigenous populations; and (8) territorial 
organization. In relation to each of the items, the main pres-
sures related to the projects foreseen in the expansion are 
highlighted and only indicated the need for attention to the 
form of management for each scope. Table 1 summarizes 
the socio-environmental issues related to the projects of the 
Plan and the regions where they are located. 

In addition to the indication of the socio-environmental 
themes to be observed in the planning, the PDE defines as 
the most important contribution of the integrated socio-en-
vironmental analysis the selection of priority themes for en-
vironmental management. This selection aims to highlight 
the issues capable of increasing the uncertainty related to 
the projects presented in the PDE and, for this reason, im-
poses the need to channel efforts to an adequate treatment. 
Among the priority themes are: indigenous populations, 
protected areas, aquatic biodiversity, and native vegetation.

The Plan presents indications and expectations directed 
especially to the institutional articulation and the integra-
tion and compatibility of different sectoral policies. In addi-
tion, the relevance of the discussion of socio-environmental 
issues is emphasized on a wider scale to assess the real risks 
and opportunities associated with decisions on the use of 
available resources.

The Integrated Analysis can be confused with the SEA, 
since it presents as an expectation the support to the plan-
ning process, as defined in the PDE. However, this definition 
is contradictory, since this analysis is based on the spatial 
distribution of the projects already foreseen. That is, there 
is no real integration of the analysis in the planning process 
of the projects to be carried out for the expansion, but only 
the identification of the critical points of the related environ-
mental theme.   

Chart 1. Synthesis matrix of Integrated Socio-environmental Analysis. 

North Northeast South Southeast Midwest

Hydroelectric 
plant - HPP

Protected areas
Aquatic biodiversity

Territorial organization
Indigenous popula-

tions
Native vegetation

-

Aquatic biodiversity
Territorial organi-

zation
Native vegetation

Aquatic biodiversity
Territorial organi-

zation
Native vegetation

Protected areas
Aquatic biodiversity

Territorial organi-
zation

Indigenous po-
pulations Native 

vegetation

Small Hydroe-
lectric Plant 

- PCH

There is no inter-
ference in terms of 

sensitivities

There is no inter-
ference in terms of 

sensitivities

Aquatic biodiversity
Native vegetation

Aquatic biodiversity
Native vegetation

Aquatic biodiversity
Indigenous popula-

tions

Thermoelectric 
Plant - UTE 
(biomass)

There is no inter-
ference in terms of 

sensitivities

There is no inter-
ference in terms of 

sensitivities

There is no inter-
ference in terms of 

sensitivities

There is no inter-
ference in terms of 

sensitivities

There is no inter-
ference in terms of 

sensitivities

UTE (fossil)
There is no inter-

ference in terms of 
sensitivities

There is no inter-
ference in terms of 

sensitivities
Air quality Air quality -

UTE (nuclear) - -
There is no inter-

ference in terms of 
sensitivities

-

Wind energy - Protected areas
Landscape Protected areas - -

Solar energy -
There is no inter-

ference in terms of 
sensitivities

-
There is no inter-

ference in terms of 
sensitivities

There is no inter-
ference in terms of 

sensitivities

Transmission
Protected areas

Indigenous  
populations

Native vegetation
Landscape

Protected areas
Native vegetation

Native vegetation
Territorial  

organization

There is no inter-
ference in terms of 

sensitivities
Source: EPE (Brasil, 2015a)

Notes: (1) The fact that there is no interference with sensitivities means that, although the impacts do exist, they are not so expressive in the face of 
regional expansion and sensitivities; (2) Blank cells mean that there is no planned project. 
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The PDE itself opens space for a SEA, since it affirms 
that the socio-environmental management of the priority 
themes happens mostly at local and regional scale, and it 
is expected that the set of measures adopted will lead to a 
result of global reach. However, efforts are not directed to-
wards this, since a comprehensive proposal for holistic man-
agement of planned projects is not developed in relation to 
their priority socio-environmental themes. 

4.2 Transmission Expansion Program and Long-Term 
Expansion Plan (PET/PELP)

Since 2015, EPE has concentrated the PET and PELP in a 
single document, with the main objective of providing an in-
tegrated view of sectoral planning to agents of the electric 
sector (Brasil, 2015b). 

The PET/PELP does not present any type of analysis relat-
ed to the planned works, bringing only information specific 
to each project, as justification and total investments fore-
seen. The works presented in PET/PELP are defined based on 
planning studies carried out by EPE, that is, they are based 
on PDE 2024, and have not yet been tendered.

Socio-environmental Analysis of Electric Power 
Transmission

The expansion in the electric power transmission net-
work is defined in PDE 2024, as well as its socio-environmen-
tal analysis. This evaluation considers the set of basic net-
work transmission lines scheduled for operation in the next 
10 years: 267 new transmission lines, with a total length of 
approximately 46 000 km. In this scenario, it is worth men-

 
Figure 1. Horizonte 2015 Transmission System. 

Source: ONS (2015).
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ti oning the great connecti ons that aim to the fl ow of the Am-
azonian electric generati on (HPP Belo Monte and the Teles 
Pires and Tapajós basins), as well as the planned lines for the 
fl ow of wind producti on in the South and Northeast regions. 
In Figure 1, below, it is possible to visualize the Brazilian elec-
tric power transmission system. 

The evaluati on contemplates the spati al distributi on of 
the interconnecti ons expected to come into operati on in the 
ten-year horizon and their incidence in the biomes, the type 
of land use and occupati on (nati ve vegetati on, pasture and 
farming, agriculture, forestry, urban areas, and others) and 
in areas with socio-environmental restricti ons (Conservati on 
Units and Indigenous Lands), as well as rural sett lements 
and Priority Areas for Biodiversity Conservati on (APCB, ac-
ronym in Portuguese). 

The socio-environmental analysis was carried out based 
on the area occupied by the administrati ve easements of the 
lines, whose width varies according to the line voltage and 
the number of circuits. The total area occupied by the strips 
is 5,582 km², of which 2,567 km2 (46%) are areas with nati ve 
vegetati on, of which 46% are located in the Cerrado, 20% in 
the Amazon, 20% in the Caati nga, 12% in the Atlanti c Forest, 
and 2% in the Pampas. Approximately 41% of the area of 
the easement ranges through pasture and agriculture (2,289 
km²). The remaining 13% cross areas of agriculture and oth-
er uses, including urban occupati on (726 km²). The distribu-
ti on of the land use of the areas occupied by the bands of 
administrati ve easement can be verifi ed in Figure 2.

Pasture and 
agriculture

41%

Native 
vegetation

46%

Agriculture and 
others uses

13%

F  igure 2. Land use in the areas of administrati ve easement of the 
Brazilian transmission system. 
Source: Prepared from EPE (2016).

About 11% of the area occupied by the bonded areas, or 
the equivalent of 635.4 km², aff ects areas with some type 
of socio-environmental restricti on, among which are the 
sett lements of the Nati onal Insti tute of Colonizati on and 
Agrarian Reform (INCRA, acronym in Portuguese) (57 %) and 
Conservati on Unit (UC, acronym in Portuguese) for sustain-

able use (39%) (PDE 2024). Of the considered set of lines, 
only one, the 500kV Manaus-Boa Vista LT (currently under 
constructi on) crosses the Indigenous Land area, TI Waimiri 
Atroari (Trans Norte Energia S.A., 2014); another 16 are less 
than 8 km of this type of Territory in the Legal Amazon or 
less than 5 km in the other regions, which implies in carrying 
out specifi c studies on the indigenous community aff ected, 
according to Interministerial Ordinance No. 60/2015 (Brasil, 
2015c).

As with the analysis for the generati on of electricity, this 
evaluati on does not address possible changes in the plan-
ning of new transmission projects. On the contrary, it only 
fulfi lls the role of reporti ng on the projects already includ-
ed in the 10-year horizon, indicati ng briefl y the infl uence of 
expansion in the sensiti ve areas presented. In this context, 
a new evaluati on format that brings strategic management 
and planning proposals is appropriate, since it increases the 
constructi on of the plans. 

5. THE INCLUSION OF THE ENVIRONMENTAL 
VARIABLE IN THE PLANNING OF THE BRAZILIAN 
ELECTRICAL SECTOR

From the informati on presented so far, it is possible to 
perceive a growing directi on of the planning instruments of 
the electric sector towards a more complete environmental 
assessment. It is noti ceable the need to improve the current 
tools and also to create and diff use new ones, based on a 
sustained theoreti cal basis. 

In additi on, SEA can also become an excellent instrument 
for reducing the bott lenecks of the environmental licensing 
rite of electric sector enterprises. These gaps are explored 
by Cardoso Jr. et al. (2014), who indicate two main problems 
to be faced in the process, especially for transmission lines: 
(i) there is no verifi cati on of the environmental feasibility of 
the project before the concession contract, greatly increas-
ing the risk of implementati on of these projects, which, if 
not environmentally feasible, generate a serious strategic 
and governmental problem; and (ii) the establishment of 
unrealisti c deadlines by the Nati onal Electric Energy Agency 
(ANEEL, acronym in Portuguese) for undertaking the envi-
ronmental studies of the projects, which demonstrates the 
inconsistency among those involved in concession contracts. 

In this context, it should be noted that EPE has as com-
petence to obtain the Environmental Preliminary License 
(LP, acronym in Portuguese) required for the bidding of 
hydroelectric generati on and electric power transmission 
projects, as defi ned by Law 10847/2004, which authorizes 
the creati on of the Company. Thus, it is understood that EPE 
must carry out the studies necessary to guarantee the envi-
ronmental feasibility of hydroelectric generati on and trans-
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mission projects before concession contracts.

For hydroelectric projects, this premise is applied, requir-
ing the issuance of the LP before the concession, based on 
the study and environmental impact report and the issuance 
of a Statement of Available Water Reserve (DRDH, acronym 
in Portuguese) (Cardoso Jr. et al., 2014). In this way, inves-
tors in the sector have greater security in planning, since a 
significant part of the environmental licensing process has 
already been carried out before the concession contract was 
signed. 

For energy transmission projects, the procedure for 
obtaining the LP occurs in a different way. The document 
“Guidelines for the Elaboration of Technical Reports on New 
Basic Network Installations”, prepared by EPE, establishes 
the need to prepare reports to provide investors with infor-
mation on the feasibility of carrying out the work, including 
on the socio-environmental theme. However, these reports 
are simplified and are not sufficient for the issuance of the 
LP, which is the responsibility of the entrepreneur after the 
signing of the concession agreement.

Thus, it is clear the contradiction between the compe-
tencies assigned to the EPE and the procedures effectively 
adopted, resulting in planning and investment difficulties 
encountered by the entrepreneurs in relation to the envi-
ronmental licensing of transmission systems.

The SEA has the potential to act positively on these dif-
ficulties, since a large scale study of the environmental 
variables is developed and guidelines are defined for the 
planning of new projects, already in accordance to the sen-
sitivities identified, long before its concession. In this way, 
it is possible to reduce the risks of undertaking an environ-
mentally unviable project.

SEA is also an interesting possibility to approach the sec-
ond challenge described by Cardoso Jr. et al. (2014), since 
ANEEL, as a regulatory agency, is one of the main stakehold-
ers in national energy planning, and would undoubtedly be 
involved in a hypothetical process of SEA, thus being tech-
nically able to adequately define deadlines for the environ-
mental studies of enterprises of the electric sector.

According to Santos (2017), the use of effective and in-
tegrated environmental planning mechanisms, such as SEA, 
has the potential to assist the Brazilian electricity sector in 
regulating the inconsistencies mentioned above. The SEA 
would provide strategic input in the definition of policies, 
plans and programs that would legitimize a coherent legal 
basis between technical and environmental issues of the im-
plementation of an enterprise of the electric sector (Santos, 
2017).

5.1 Methodological Proposal for Strategic 
Environmental Assessment for the Brazilian Electricity 
Sector

In this chapter, a proposal for a methodology based on 
the metric defined by Partisan (2012) will be presented in his 
Guide to Good Practices for Strategic Environmental Assess-
ment to include the environmental variable in the planning 
of the Brazilian electricity sector. Each step of the method 
will be commented with the particularities of the Brazilian 
reality, as well as indicative for a robust and efficient SEA in 
the country. 

First, we need to understand the dynamics between the 
various agents involved in the SEA process. Initially, the au-
thorities are responsible for promoting, approving and imple-
menting the desired PPP strategies. Usually in the public sec-
tor, these authorities are responsible for undertaking the SEA. 
Then there are the PPP development teams, responsible for 
developing the strategies to be evaluated by the SEA. In addi-
tion, there is the SEA team, with coordinators and specialists 
who can be from the organization itself (internal) or external.

The strategic model of SEA proposed by Party (2012) is 
based on intervention on the so-called Critical Decision Fac-
tors (CDF). These factors will outline the SEA, as they repre-
sent the most relevant points in planning, and all steps are 
developed from them. This model is structured in three fun-
damental stages of a cyclical process: 

1. Context for SEA and strategic focus;

2. Paths to sustainability and guidelines;

3. Continuous follow-up (monitoring, control and eva-
luation) and commitment to stakeholders. 

Stage 1 - Context for Strategic Environmental Assessment 
and Strategic Focus

Establishing context and focus is a priority in the SEA 
development process. Through this step, it is possible to 
ensure that the evaluation focuses on the most important 
points of the planning strategy, and that it understands and 
adapts to the natural, cultural, political and economic reality 
of the object being evaluated. 

At this stage, the objective is to understand the decision 
problem and its context. This can be done by converging 
four structures:

1. Problem: includes an initial diagnosis of the main 
problems and the identification of their origins, 
which will be object of the intervention of the SEA.
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2. Governance: includes the identification of the SEA 
stakeholder network.

3. Strategic Reference: it represents the influence of 
other policies and establishes a reference for the 
evaluation, based on the objectives it outlines.

4. Assessment: includes the CDFs, the evaluation crite-
ria that delimit them and the indicators, which trans-
late the criteria into quantitative or qualitative con-
tent. The CDFs determine the structure and focus of 
the strategic analysis to be developed. 

In the Brazilian context of planning of the electric sector, 
it is in stage 1 that the federal government and its sectoral in-
stitutions, such as the Ministry of Mines and Energy (MME), 
EPE, ANEEL and the National Electric System Operator (ONS, 
acronym in Portuguese). It is also essential that federal in-
stitutions of social, environmental and health management, 
such as the Brazilian Environmental Institute (IBAMA, acro-
nym in Portuguese), the Chico Mendes Institute for Biodi-
versity Conservation (ICMBio, acronym in Portuguese), the 
National Foundation for the Indian (FUNAI, acronym in Por-
tuguese), the Palmares Cultural Foundation (FCP, acronym in 
Portuguese), the Institute of National Historical and Artistic 
Heritage (IPHAN, acronym in Portuguese), and the Ministry 
of Health. These agents hold the technical, social and polit-
ical-economic knowledge that will delimit the scope of the 
SEA, from the definition of Critical Decision Factors. These 
institutions will be able to highlight technicians for the for-
mation of a Multidisciplinary Working Group, which will dis-
cuss the main demands and their limiting factors. 

Once the priority CDFs have been defined, their individual 
assessment criteria and indicators are developed and then 
an initial scope proposal is developed. After the elaboration 
of this report, its validation is necessary by the political in-
stances that will support the development of the planning 
and its articulation in the country. With the validation of the 
stakeholders, the scope of the SEA is under development.

Stage 2 - Pathways to Sustainability and Guidelines

The so-called “paths to sustainability” are, in fact, stra-
tegic development options, which help planning ahead for 
your vision of the future. This future is an idealized image, 
associated with different strategic and political objectives, 
which also considers different development scenarios. 

This stage requires a very strong relationship between 
policy and planning teams. The role of SEA is to provide 
environmentally-friendly development options and sustain-
ability, and to promote stakeholder engagement makes this 
process more efficient and appropriate. 

In addition, it may be necessary to carry out analyzes of 
opportunities and risks, several times and at different times. 
The application of the different scenarios developed with-
in the framework of the SEA adds several possibilities, for 
which it may be useful to assess potential opportunities and 
risks not initially identified. The SEA team should be pre-
pared to contribute to this strategic discussion, bringing rel-
evant perspectives at key moments in the decision-making 
process. 

Strategic evaluation should analyze the options present-
ed in order to select a direction for planning. In these cases, 
the result of the evaluation of the options, together with its 
guidelines, is enough to establish this direction, allowing its 
strategic implementation. Other instruments, such as the 
EIS, can be used in subsequent steps for a deeper look at the 
concrete effects of planning. 

Finally, the guidelines should contain recommendations 
for institutional and/or regulatory adaptation, covering the 
following levels of planning and design, for example; or 
other policy measures and choices that may be relevant. 
Strategic development in other fora should be validated in 
terms of its policy coherence with the objectives, opportu-
nities and risks defined in the SEA. The guidelines should 
also contain guidelines for planning, management and 
monitoring, as well as a set of indicators for continuous 
monitoring of SEA. 

A final report containing the results of the evaluation, 
the selected strategic direction and its guidelines should be 
elaborated and discussed widely among stakeholders and 
society, through appropriate communication approaches. 

The application of this stage in the planning of the Bra-
zilian electricity sector can occur through the development 
based on the Critical Decision Factors of strategic options co-
herent with the objectives initially established. It is suggest-
ed the construction of options with interdisciplinary aspects, 
that is, that are able to cover the socioeconomic, environ-
mental and cultural reality of the country. At this stage, the 
participation of a more restricted team that has also been 
present in the previous stage, with the capacity to gather 
and compile information in order to create reasonable and 
applicable results (options) is interesting. The selection of 
the strategic direction based on the most coherent option 
can also be performed with already known methods of val-
uation of criteria and prioritization. After this selection, the 
team will develop the guidelines of the strategic option and 
forward the results to internal initial validation, for example, 
of the federal government and its involved instances. Thus, 
the decision will be communicated to the society for public 
consultation. This last stage is essential for the construction 
of a participatory SEA in which the various sectors of society 
are involved and active. 
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Stage 3 or Continuous Stage

This third step is in fact a set of processes to be carried 
out continuously within the framework of the SEA, connect-
ing it to strategic decision-making processes during its im-
plementation, as well as to new processes for drawing up 
policies, plans or programs. Follow-up with monitoring, eval-
uation and communication should become routine in stra-
tegic environmental assessments, systematically connecting 
the processes of developing new policies and continuously 
involving its stakeholders. 

In addition, the importance of SEA as a tool for public 
participation is highlighted, allowing an increase in transpar-
ency in decision-making processes involving stakeholders 
in strategic actions. With the actions of engagement, SEA’s 
contributions as an instrument of awareness of the deci-
sion-makers is clear (Santos et Teixeira, 2017).

As for the Brazilian development context, it is possible 
to clearly identify the extent of the challenge of sustaining 
long-term political and decision-making processes. In or-
der to initiate and sustain the SEA over time, it is suggested 
that an independent institution be created that could be a 
bridge between the various actors of Brazil’s development 
policies. This institution can operate as a development 
agency, aiming to gather technical, political and socioeco-
nomic contents, and to support the process of creation 
and implementation of policies, plans, and programs, and 
it is responsible for the continuous implementation of the 
SEA for several sectors, not restricted to the electricity, but 
also transport, education, and sanitation, for example. The 
specific characteristics of this agency can be built from the 
adaptation of successful cases observed in other countries, 
especially with regard to the definition of responsibilities 
among the different public and private agents of the coun-
try. Figure 3 below shows, in a didactic way, the flowchart 
for the preparation of the SEA, compiled after the presen-
tation of the previous stages.

Figure 3 identifies the “building blocks”, representing 
the different activities and steps to be performed for the 
operationalization of the SEA in the three stages. The ar-
rows indicate the different routes and possibilities avail-
able for the realization and validation of SEA in multiple 
contexts. From the flowchart, it is possible to visualize the 
characteristics that should be guaranteed in the SEA, es-
pecially the technical, procedural, institutional, and com-
munication components. In addition, their integration, 
evaluation and validation functions should be ensured. 
The process of designing and maintaining the SEA is con-
tinuous and dynamic, and its different stages are close-
ly related to each other, as can be seen throughout this 
topic. 

Based on the observations developed throughout this 
chapter, it is noticeable the great need to develop research 
to efficiently apply SEA in Brazil. Noble et Nwanekezie (2017) 
highlight a growing demand for methods and tools to facili-
tate the application of SEA and ensure its influence on deci-
sion-making processes by developing new analytical methods.

6. CONCLUSIONS AND RECOMMENDATIONS

From the moment that the study of the elaboration of the 
current sectoral policies and Brazilian structural planning be-
gins, one notices the size of the challenge to be faced. In ad-
dition to the continental dimensions of the country, the lack 
of perception and education for life in society, due to the 
sustainable development of the nation, is one of the main 
obstacles to be faced when it comes to structural changes 
and large-scale planning. These aspects reflect on all faces of 
Brazilian social, economic, political and environmental real-
ity, and it is up to the public initiative to develop new forms 
of evolution towards sustainability.

This work sought to analyze the SEA in a way adapted to 
the socioeconomic reality of the country, specifically with 
respect to the current planning model of the electric sector. 
The main stages of construction of the SEA were discussed 
and recommendations and observations were made regard-
ing the accomplishment of these stages for the planning of 
the Brazilian electric sector.  

For the application of these methodologies, it is neces-
sary to overcome some obstacles characteristic of the Brazil-
ian reality. Lack of continuity in policy management is among 
the major challenges identified, as well as assessment gaps 
already observed and indicated in plans currently built, such 
as PDE. In addition, it should also be noted the gaps that 
occurred during the process of environmental licensing of 
large enterprises, usually motivated by lack of definition of 
strategic PPPs for national development. 

Maintaining a holistic and strategic environmental as-
sessment, such as SEA, brings with it an enormous poten-
tial to support the decision-making processes that take 
place during the construction of policies, plans and sectoral 
programs, besides supplying the gaps observed by current 
development models through comprehensive and multi-
disciplinary studies. Characterized by the continuity and 
dynamism of its environmental studies, SEA can also fill the 
bottlenecks of the licensing process by reducing the need 
for prospecting of primary data for each enterprise, since 
a technical-scientific basis will be available for the environ-
mental aspects of the strategic planning in which the en-
terprise is inserted. Thus, the SEA is an opportunity for the 
insertion of the environmental and social variable in Brazil’s 
structural scale planning. 
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Undoubtedly, there is sti ll room for an in-depth develop-
ment of a Brazilian model for SEA, especially regarding the 
defi niti on of responsibiliti es and the politi cal independence 
of the SEA coordinati on team. Therefore, the arti culati on of 
several public, private and society bodies is necessary for 
the current model to be recreated and for it to become a 
new format for coherent and sustainable development.
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