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Abstract 

Strategic Environmental Assessment (SEA), an important instrument to support decision-making, is 

increasing its application worldwide. In Brazil, despite some institutional and legal initiatives for 

regulating the instrument, SEA is not mandatory to plans and programmes. Nevertheless there are 

about 30 SEAs prepared in the last 15 years, related with different motivators and focused on 

different issues and sectors. The energy sector holds the majority of SEAs prepared so far, with 13 

strategic assessments focused on hydropower and watershed planning, oil and gas. The present paper 

aims to analyse how SEA is being carried through the energy sector, considering the context of its 

application, the strategic level (policy, plan or programme), the objectives that have been set, in 

order to analyse the procedural effectiveness of SEA applied to energy plans and programmes. This 

methodological procedure permitted to identify a general framework for SEA applied to energy 

planning in Brazil, thus contributing to better understanding how the instrument is being used in the 

country. 
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Introduction 

The energy sector plays an important role in 

national economies and their development, 

being fundamental to production and 

population well-being (Pereira JR. et al., 

2008). Nevertheless, there are significant 

environmental costs associated with energy 

supply and use that need to be considered. To 

assess the impacts related to energy 

infrastructure and activities, Environmental 

Impact Assessment (EIA) is commonly 

applied to projects, as happens in Brazil where 

this kind of study is mandatory, for example 

for electricity  plants above 10MW and oil 

exploration. However, the necessity to assess 

the environmental consequences of higher 

decision making level is been indicated 

(Tolmaskim et al., 2001), especially based on 

doubts about EIA ability to deal with energy 

supply challenges (Jay, 2010), being the 

Strategic Environmental Assessment (SEA) 

indicated as an important instrument to deal 

with these challenges earlier (Jay, 2010). 

In Brazil, despite SEA is not mandatory, there 

were some institutional and legal initiatives to 

regulate the instrument and there are about 30 

SEAs prepared in the last 15 years. The 

energy sector holds the majority of them, with 

4 SEAs focused on oil and gas, 2 applied to 

electric energy planning, 6 focused on 

hydropower and watershed planning and 1 



2 

 

considering the biofuel production. 

Nevertheless, Brazilians SEAs are made in 

different contexts and without a guideline, 

contributing to an inadequate use of the 

instrument (Oppermann; Montaño, 2011). 

Hence, little is known about procedural steps 

and effectiveness of Brazilian SEA practice, 

included the SEAs applied to the energy 

sector. 

In this context, the paper aims to analyse an 

overall picture of how SEA is being carried 

out in the Brazilian energy sector and to 

analyse its procedural effectiveness, verifying 

the adequacy of the methodology proposed. 

These purposes are addressed by analysing 9 

reports of energy planning SEAs, considering 

their application context, strategic level, and 

motivator agent and applying 16 criteria of 

procedural effectiveness, which permit to 

construct a general framework of SEA 

practice in Brazilian energy sector. 

Methodology 

To assess how SEA is been carried out in the 

energy sector in Brazil, first we analysed the 

SEA reports identifying the context, the 

strategic level and the motivating agent of its 

application. It is important to mention that 9 

SEA reports were assessed and the other 4 

were not because their reports are not public 

available and were not possible to obtain then. 

  

 

Table 1 – Procedural effectiveness criteria. 

Procedural effectiveness criteria Reference 

1) Presents the need for SEA application. (d) 

2) Describes the content and objectives of SEA object (PPP). (a, c) 

3) Refers to relevant Policies, Plans and Programmes and analyzes how they are 

linked with the SEA object.  

(a, c, e) 

4) Describes the current state of environment (baseline).  (a, c, d) 

5) Identifies key environmental and sustainability issues relevant to SEA (that 

may be the focus of the assessment).  

(c, d) 

6) Describes SEA objectives.  (a, b, c, d, e) 

7) Defines indicators related to SEA objectives (to be used in assessment 

process).  

(c, e) 

8) Presents probable environmental evolution without SEA object.  (a, c, e) 

9) Identifies strategic alternatives to SEA object.  (a, b, d, e) 

10) Identifies and evaluates possible environmental consequences of strategic 

alternatives.  

(a, b, d, e) 

11) Presents mitigation measures (for example in terms of preferred alternatives, 

modifications on the PPP objectives, measures for avoiding possible impacts).  

(a, b, e) 

12) Proposes a follow-up/monitoring stage.  (a, b, d, e) 

13) Describes how proposals and considerations of SEA and public participation 

were taken into account in the decision making and PPP final version.  

(a) 

14) Consultation to interested authorities on SEA object happens.  (a, b, d, e) 

15) Public participation happens.  (a, b, d, e) 

16) SEA report is public available. (a, f) 

a) EU Directive 2001/42/CE; b) Fischer (2007); c) Polido; Ramos (2011); d) Retief (2006); e) Thérivel (2004); 

f) Thérivel; Minas (2002). 
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Second, to analyse the procedural 

effectiveness, we evaluated the same SEA 

reports with 16 procedural effectiveness 

criteria (Table 1), selected from the 

international literature. With these criteria we 

want to identify which steps of an SEA 

processes were covered, partially covered or 

not covered at all. Aiming to comprehend how 

SEA is done as a whole, the criteria used seek 

to address the most common steps of SEA 

process, although knowing that SEA process 

can vary for different countries and contexts 

(Fischer, 2007). Moreover, it is important to 

highlight that this evaluation was based only 

on the information presented in the SEA 

reports, whereas the documentation is one of 

the factors that contribute to SEA 

effectiveness (Thérivel; Minas, 2002) and is 

the usual way to record the process. 

SEA applied to energy planning in 

Brazil 

First, it’s important to highlight that because 

of the novelty of SEA and the Brazilian 

inexperience with the instrument, some 

assessments were called SEA despite of not 

having sure about what kind of assessment it 

really was. Examples are the SEAs about 

watershed planning, which were called SEA 

but nowadays similar studies are called 

Integrated Environmental Assessment. 

However, for this study all the practices that 

are called SEA were considered. 

Figure 1 presents an overall picture of SEA 

practice in the energy sector, showing the kind 

of planning SEA was applied (application 

context), strategic level (policy, plan, 

programme or structuring project) and 

motivating agent (private initiative, 

government or international financing 

institution). The application context shows a 

predominance of hydroelectric and oil and gas 

sectors (respectively 4 SEAs applied to one 

sector and 3 to the other), indicating the 

importance of both energy sources in the 

country, and the importance of renewable 

energy, that includes 4 SEAs applied to 

hydropower energy and 1 that considers 

biofuel production. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 – SEA analyses considering its application context, strategic level and motivating agent. 
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About strategic level a characteristic that 

stands out in Brazilian planning is the level 

called structuring project. It is defined as 

interventions that cause sequential changes in 

a given situation (economic, environmental, 

social), leading to a higher stage of 

development (MMA, 2002). In the group of 

“structuring project-SEA” the SEAs object 

were groups of projects with large influence 

in the regional development, e.g. a group of 

hydropower plants in a watershed or a group 

of petroleum and naval activities in a coastal 

region. As portrayed in Figure 1, this type of 

SEA and Programme-SEA are the most 

common. 

Despite of SEA being not regulated and not 

normative in Brazil, for most of the 

applications analysed the motivating agent 

was the government. In this specific group od 

SEA applied to energy, the international 

financing institutions had small influence. 

Procedural effectiveness of SEA applied 

to the energy sector 

The summary of criteria analysis is provided 

in Figure 2, allowing an overview of 

procedural effectiveness for energy planning 

SEA, and the identification of strengths and 

weaknesses related to SEA procedures. 

The criteria that were met more frequently 

were criteria 1, 4 and 11. Criteria 1 is about 

presenting the need for SEA application (part 

of the screening), criteria 4 is about 

description of the environmental current state 

(part of the scoping) and criteria 11 is about 

presenting mitigation measures (part of the 

assessment results).  

On the other hand, criteria about presenting 

the environmental evolution without the SEA 

object and presenting strategic alternatives 

(criteria 8 and 9), are the criteria worst met. 

Similar results for considering alternatives in 

SEA offshore was presented by Fidler and 

Noble (2012), indicating that one of SEA’s 

deficiency is the absence of broader 

alternatives. However, according to Fischer 

(2007) SEA benefit is closely related to 

considering alternatives at the right time, thus 

deficiencies in this assessment step can affect 

the whole assessment effectiveness. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2 – SEA analyses for each procedural effectiveness criteria. 
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Another observation that should be pointed 

out is about identifying and evaluating the 

environmental consequences of strategic 

alternatives (criterion 10), which was 

satisfactorily met only by three of the 

analysed SEA reports, and partially met by 

four of them. In most of the cases in which 

this criterion was partially met it happens 

because strategic alternatives were not 

indicated, so environmental consequences 

were identified and evaluated only for the 

unique alternative presented. 

Four of the SEA reports analysed did not 

present or partially presented SEA objectives 

(criterion 6), and five did not present 

indicators related to SEA objectives (criterion 

7), indicating other weaknesses of these 

practices. Thérivel (2004) says that presenting 

SEA objectives aims to indicate a desired 

direction, e.g. “reduce greenhouse gas 

emissions” or “maintain biodiversity”, being 

essential for this kind of assessment and 

directly affecting other SEA steps (baseline, 

alternatives evaluation, monitoring). 

Moreover, define and clearly present the 

assessment objectives is crucial to achieve 

some performance criteria (IAIA, 2002), like 

being focused on key issues and being 

participative. 

Finally, criterion 13 (about describing how 

SEA and public participation were taken into 

account in decision making) was not meet in 

any SEA practice, indicating that transparency 

is one weakness in these SEA practices. 

As mentioned before, these results permitted 

to construct a general framework of SEA 

practice in Brazilian energy sector. The 

methodology used does not permit to assess 

information like the quality of each SEA step 

or to comprehend why one SEA was better 

than other, although it permits to identify how 

the instrument is commonly used, the most 

important strengths and weaknesses related to 

procedure, and the steps that need more 

attention in next studies. Thus, these 

evidences are important not only to better 

understand SEA practice in the energy 

context, but to improve the instrument in 

Brazil. 

Conclusions 

The results presented show that the 

methodology used is adequate to have an 

overall picture of SEA applied to the Brazilian 

energy planning, making possible to identify 

the assessment context and the procedures that 

are well done in the practices analysed and the 

ones that need more attention.  

In general, this work presents an overall 

picture of SEA application in the energy 

sector in Brazil, highlighting some strengths 

and weaknesses of these practices. Thus, a 

more detailed work is necessary to continue 

the discussion about procedural effectiveness 

and its implications. Moreover, other 

important points related to substantive 

effectiveness need to be observed in next 

works, like the SEA timing and if the 

instrument objectives are met, to better 

discuss the instrument effectiveness in this 

sector. 
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