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Strategic Environmental Assessment in 
Brazilian Academic Research

Abstract: The Strategic Environmental Assessment (SEA) is an instru-
ment for integrating the environmental issue into strategic planning 
with increasing the emphasis on impact assessment research in the 
world. Although it is not mandatory in Brazil, there are applications and 
initiatives for its formalization. The objective is to explore the Brazilian 
academic research on SEA through quantitative and qualitative anal-
ysis of papers, theses, and dissertations. The results reveal that since 
2000 to 2020, local research has been represented by 75 dissertations 
and theses from 20 universities and, since 2005 to 2020, by 61 articles 
from 114 authors, published in 30 journals. While the research is in an 
early stage of development, it covers a broad diagnosis of the applica-
tion of SEA, contributions to a Brazilian system, has little methodologi-
cal discussion, and encompasses comprehensive analysis of the quality 
of the reports. We recommend that future research aims at fostering and 
building a legal framework for SEA for Brazilian planning.
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1.Introduction

The Strategic Environmental Assessment (SEA) is a planning instrument that 
factors the environmental issue into decision-making that precedes the level of engineer-
ing projects. Developed to assess potential environmental impacts of policies, plans, and 
programs (PPP) (WOOD; DJEDDOUR, 1989), the current view is that it can influence 
its formulation seeking to integrate the environmental variable into strategic planning 
(SÁNCHEZ, 2017).

From this perspective, there are several obvious benefits. SEA adds social participa-
tion (COSTA et al., 2009) and pluralism of views from different stakeholders (CAPE et al., 
2018). SEA allows for the inclusion of themes on the global environmental agenda such 
as climate change and ecosystem services (LARSEN et al., 2013; GENELETTI, 2013), 
as well as promotes effectiveness, in its various dimensions, in decision-making processes 
(POPE et al., 2018). SEA has acted as a facilitator of Environmental Impact Assessment 
(EIA) processes (SÁNCHEZ; SILVA-SÁNCHEZ, 2008; PHYLIP-JONES; FISCHER, 
2015) while contributing to environmental governance (MONTEIRO; PARTIDÁRIO, 
2017) and sustainability (DÁVILA et al., 2019).

With systematic use in about 60 countries (TETLOW; HANUSCH, 2012), SEA 
is not mandatory in Brazil (SÁNCHEZ, 2017). In the state of São Paulo, in 1994 (SAN-
TOS; SOUZA, 2011), the pioneering institutionalization initiative was followed by bills 
at the federal level that aimed to include SEA in the legal framework of the National 
Environmental Policy Act (NEPA), Federal Law no. 6,938 of 1981 (ZIONI; FREITAS, 
2015; SÁNCHEZ, 2017). In São Paulo, there are guidelines for the use of SEA in decrees 
that provide for the State Policy on Climate Change (SPCC) (NADRUZ et al., 2018), the 
São Paulo Oil and Natural Gas Program, and the Master Plan Strategy of the Municipality 
of São Paulo (SIQUEIRA-GAY; SÁNCHEZ, 2019). In Minas Gerais, there are decrees 
that determine the use of the instrument in the development of sectoral public policies 
(CRESPO; RAIMUNDO, 2018).

In the efforts to create legal frameworks and disseminate research aimed at dem-
onstrating the value of SEA within the framework of environmental policy and local 
development (MONTAÑO; SOUZA, 2015; MALVESTIO; MONTAÑO, 2019), ac-
cording to Sánchez (2017), SEA implementation makes little progress and influences 
in decision-making processes in the country. Even so, Tshibangu and Montaño (2019) 
highlight that the 68 cases of SEA application in Brazilian planning have led to valuable 
lessons. For Pellin et al. (2011, p. 34), the consolidation of the instrument at the national 
level should be based on internal discussions and Brazilian institutional experiences.

In the international literature, SEA has been the object of increasing attention since 
the early 1990s (TETLOW; HANUSCH, 2012). A bibliometric analysis revealed SEA 
as the most important component of research with impact assessment (IA) instruments 
in the world over the last 20 years (LI; ZHAO, 2015). According to this survey, Brazil is 
among the countries with a high number of publications but mainly devoted to research 
with the project Environmental Impact Assessment (EIA). Caschili et al. (2014) con-
ducted a quantitative analysis of the SEA bibliographic network from 7,662 publications 



Strategic Environmental Assessment in Brazilian Academic Research

Ambiente & Sociedade n São Paulo. Vol. 24, 2021 n Original Article 3 de 26

to identify the topics of greatest impact and assess the different contexts of application.
In Brazil, Duarte, Dibo, and Sánchez (2017) performed a mapping of technical-

scientific production on IA and environmental licensing to support eventual changes in 
the legal framework of EIA in the context of the NEPA, but it did not include the SEA.

Thus, the importance of the topic is reinforced worldwide, and the absence of 
articles that present a systematic literature review on SEA in Brazil is noted. The pur-
pose of this article is to explore Brazilian academic research on Strategic Environmental 
Assessment. Thus, we expect this work to reveal an in-depth diagnosis of this research 
as well as reflections that can contribute to improving the current stage of application of 
the instrument, reveal research trends, and technically support a future legal framework.

2. Method

Brazilian academic research on SEA materializes in a variety of technical docu-
ments. A search on Google Scholar with the words SEA and Brazil yielded 2,390 results 
(01/08/2020).

For the content cut, we opted for epistemological knowledge to represent the 
current state of the art. Through the contribution of other documents, we used two sets 
of data: technical-scientific articles from journals from the electronic databases Web 
of Science Core Collection (WoS), Scopus (Elsevier), and Directory of Open Access 
Journals (DOAJ); and theses and dissertations from higher education institutions (HEI), 
through access to the Brazilian Digital Library of Theses and Dissertations (BDTD). 
The methodological approach included a systematic review of academic production and 
content analysis.

2.1 Data extraction and selection

For both sets of data, the beginning of the time frame was 01/01/1981, the year of 
enactment of the NEPA, until 01/30/2020. For the first set of data, the search terms in 
English, “Strategic Environmental Assessment” and “Brazil”, supported the selection since 
part of the journals publish articles in English and the articles published in Portuguese 
have abstracts and keywords in that language. After applying the filters and eliminating 
duplications to meet the selection criteria, the sample resulted in 61 articles.

The authors obtained the other set of data by the search expression “Strategic 
Environmental Assessment” with filters for title, keywords, and abstract. The final sample 
resulted in 75 works: 33 theses and 42 dissertations.

2.2 Data analysis

2.2.1 Quantitative data analysis
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We performed quantitative data analysis to reveal research trends and patterns 
regarding authorship, partnerships, themes, journals, and temporal distribution and 
origin. These themes are among those investigated by Caschili et al. (2014) and Li and 
Zhao (2015) in research on worldwide SEA. These data sets were subjected to descriptive 
statistical analysis simplified.

For the statistical treatment of the articles, we collected data regarding journals, 
authorship, keywords, and chronology. For theses and dissertations: IES, graduate pro-
grams (knowledge areas as standardized by Capes – Coordination for the Improvement 
of Higher Education Personnel), advisors, keywords, and chronology.

2.2.2 Qualitative data analysis

For the qualitative analysis, we adopted the classification proposed by Duarte, 
Dibo, and Sánchez (2017), adapted to the scope of this research, since SEA: i) is an IA 
instrument (SÁNCHEZ, 2017); ii) is complementary to the EIA (SILVA et al., 2014; 
TURCO; GALLARDO, 2018); iii) was not considered in the sample studied by these 
authors. The classification consists of:

i) Case analysis: describes PPP SEA processes, economy sector or spatial cutout, 
highlighting benefits and problems of the practice; cases are also classified between sec-
toral and territorial (or regional).

ii) Analysis of the SEA system: presents theoretical reflections on the SEA system 
(or lack thereof) in Brazil; studies can cover concepts, procedures, legislation, benefits 
and difficulties, and the relationship of SEA with other decision support instruments, as 
well as the legal/institutional system for application in different decision-making spheres.

iii) Discussions of methods and tools for SEA: analyzes or proposes technical re-
sources for the application of SEA.

iv) Analysis of the quality of SEA reports: applies criteria to assess the quality of 
reports, exclusively; the focus is documental, differing from the first category.

Each document was entered into only one class. This classification was applied at 
two levels of content coverage:

i) in the theses and dissertations, we analyzed summaries and objectives to fit 
the classes and identify themes to represent an overview of academic research on SEA 
within the scope of Brazilian universities; other textual components were read-only when 
necessary to resolve doubts.

ii) the authors analyzed the articles in their entirety so that, in addition to framing 
the classes, their content could be explored to highlight the academic contribution in 
indexed journals.

To avoid biases, we classified each document separately by two of the three authors 
of the work in a rotating scheme. Only in cases of divergences, the third author also 
performed the classification.
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3 Results and Discussions

3.1 Quantitative analysis of academic research on SEA in Brazil

Figure 1 shows the publication frequency of the 61 articles analyzed in national 
and international journals, according to the four classes of analysis.

Figure 1 –Distribution of articles published on the SEA theme in national and in-
ternational journals, considering the four classes of qualitative data analysis (up-
per part of the figure), and authorship and authors of articles published on the 

SEA theme in national and international journals (bottom of the figure)

Source: the authors (2020).

As shown in Figure 1, the articles are published in 30 journals, 17 national and 
13 international. From a total of 61 articles, 21 (35% of the sample) are published in 
different journals (13 national and eight international) and mainly discuss case analysis 
and the SEA system. 40 articles (65% of the sample) are concentrated in nine journals.
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Of these 40 articles, 40% are published in international journals and 25% in na-
tional ones, and mainly discuss case analysis and the SEA system. The two journals with 
the highest number of articles are international and comprise 25% of the sample. These 
are primarily articles on the analysis of the SEA system, followed by those that discuss 
the quality of reports.

According to Figure 1, for the 61 articles, there are 177 authorships (average of 
2.9 authors per article) and 114 authors. Of these 114 authors, 22 account for 85 authors 
(48%) of the 61 articles, while 92 (52%) appear as authors of only one article. Of the 114 
authors, only 11 (10%) are not Brazilian, and two, one from Africa and the other from 
South America, completed postgraduate studies in the country, and nine are researchers 
in academic partnerships. Three Brazilian researchers are from institutions abroad or have 
a double relationship. Caschili et al. (2014) also verified this close worldwide research 
relationship network.

Considering the 22 authors with the highest number of publications, two are not 
Brazilian, one was a postgraduate in the country and the other is a professor at a univer-
sity abroad. Of the authors who publish the most (more than two publications at least), 
the top four are responsible for 34 authorships (19% of the articles), the next four by 20 
authorships (11% of the articles), and the other 14 authors by 31 authorship (18% of 
the articles).

Figure 2 displays the distribution of theses and dissertations produced in Brazil-
ian graduate programs (GPs), according to CAPES schools and areas. It presents the 
distribution of 75 theses and dissertations in the GPs of HEIs in the country and the 
professors responsible for guidance theses and dissertations produced on the theme SEA 
in the country.
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Figure 2 – Distribution of theses and dissertations produced in Brazilian GPs, ac-
cording to CAPES schools and areas, considering the four classes of qualitative 
data analysis (figure on the left). Distribution of theses and dissertations pro-

duced in HEIs and the main guiding professors (central figure and on the right)

Source: the authors (2020).

Figure 2 exhibits that theses and dissertations on SEA produced in the three schools 
and six of the nine areas of CAPES, with greater representation in the exact, technological, 
and multidisciplinary sciences (50 theses and dissertations). In this college, the areas of 
CAPES in engineering (32) and multidisciplinary (20) cover research in the four classes 
analyzed, with a predominance of case studies. In the college of humanities, the area of 
applied social sciences (14) is distinctive as it does not present studies on SEA methods 
and tools, which are exclusive to the college of exact sciences. The humanities, from the 
college of humanities, and the biological sciences and health sciences, from the college 
of life sciences, have only SEA case study surveys.

There is no research in the areas of agrarian sciences; linguistics, letters, and arts; 
and exact and Earth science. These results differ from those found by Caschili et al. 
(2014) in the SEA worldwide survey. Of the 12 scientific sectors considered by these 
authors, the areas of multidisciplinary knowledge and engineering are among those that 
concentrate the least number of scientific works, conversely, the ones that most stand 
out are environmental and urban planning.

According to Figure 2, in Brazil, 20 universities from all regions (13 – Southeast, 
3 – Northeast, 2 – Midwest, 1 – Northeast, and 1 – South) have theses and dissertations 
defended on the subject. However, there is a high incidence for HEIs in the Southeast 
– 73% of the total; the University of São Paulo accounts for 39% of these. The six uni-
versities (30%) with the highest number of theses and dissertations defended account 
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for 76% of this production.
We observed in Figure 2 that 39 teachers guided the 75 theses and dissertations 

on SEA in the country. Of the only eight professors who supervised more than two sur-
veys, two are responsible for almost 35% of the orientations in the country and the four 
advisors most frequently answer for 48% of these orientations. The two main advisors 
are also those who publish the most about SEA in the country, likely denoting the origin 
of the academic research articles. The other two teachers with the highest frequency of 
orientation are also among those who publish the most articles (Figure 1), reinforcing 
this assertion. Figure 3 shows the frequency of keywords in academic production on SEA 
in the country.

Figure 3 - Distribution of frequencies of keywords in the-
ses and dissertations and in articles on SEA in Brazil

Source: the authors (2020).

Figure 3 shows 147 keywords (in English) in the articles. Of the 16 most mentioned, 
the two with the highest frequency mention the instrument itself and the country; next, 
the others cite EIA, IA, and sustainability that are directly associated with SEA; and the 
others adhere to the analysis categories. Regarding theses and dissertations, we observed 
186 keywords. Among the 32 most cited, the word SEA is most prevalent, followed by 
environmental policy and environmental impact; the ten other most frequent keywords 
show a connection with other IA instruments, environmental management and planning, 
water resources, and urban planning.
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These two sets of collated keywords allow us to consider the need to emphasize 
the instrument itself, 54% of the articles and 64% of the theses and dissertations men-
tion SEA, as verified by Caschili et al. (2014). In the articles, except for the oil and gas 
sector, the most frequent keywords do not highlight sectors or territorial cuts and are 
more associated with other instruments and terms related to effectiveness and methods. 
In theses and dissertations, there is a wide range of keywords that allow associating SEA 
to various instruments, plans, sectors, territorial areas, and themes, with no mention of 
terms referring to methodologies and analysis of SEA systems.

The scope of the areas of origin of theses and dissertations can perhaps justify this 
diversity of keywords that reveal the connection with many areas of public policy, plan-
ning, and decision-making. In turn, the keywords of the articles show a greater alignment 
with intrinsic aspects of the application of the instrument. This diversity of keywords 
corroborates the survey by Caschili et al. (2014) on the multidisciplinarity of SEA that 
spans a variety of sectors and lines of research. Figure 4 presents the chronology of Brazil-
ian academic research on SEA.

Figure 4 – Chronological distribution of the publication of articles and the de-
fense of theses and dissertations. The upper part of the figure details this distri-

bution over time, considering the four classes of qualitative data analysis.

Source: the authors (2020).

Figure 4 shows that theses and dissertations on SEA in Brazil started to be defended 
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from the year 2000, with the first article published only in 2005. The articles started to 
be systematically published from 2008, alternating periods of rise and fall in production, 
reaching the highest level in recent years (2018 and 2019).

Only 2020 has zero records of theses and dissertations as the survey was closed in 
the first month of the year. In just two moments, the number of articles was higher than 
the number of theses and dissertations (2011 to 2012; 2018 to 2020). The maximum 
number of productions for theses and dissertations was reached in 2014 (11) and, for 
articles in 2018 (10). 

Excluding the year 2020, there is a trend of growth in the number of publications 
since 2016, and a drop in theses and dissertations from 2014 onwards. SEA is still relatively 
recent and centralized in some researchers from some universities, frequency oscillations 
can occur due to different factors, many of which are not discussed here. It is believed that 
it would be immature with the data obtained to support justifications for these trends.

Regarding the analysis classes, Figure 4 shows that the scope of research in the four 
classes presents a more systematic pattern for articles from 2011 onwards and for theses 
and dissertations from 2014 onwards. This reveals that the scope of the work remained 
more diverse only in the second half of the timeline. 

The cases of quality of SEA reports appear later in the set of Brazilian academic 
production, in 2009 in articles, and 2011 in theses and dissertations, that is, only when 
the practice was in progress, and there was material for this analysis. The class of tools 
and methods appears for the first time in theses and dissertations, in 2007, and articles, 
in 2011, denoting a spaced distribution pattern in the years after these initial milestones, 
revealing to be a little explored and less systematic theme. 

The case analysis class is distributed throughout the period of theses and disser-
tations, except for the years 2002 and 2019, and in the articles, it appears, recurrently 
from 2011, denoting the preference for research of this nature throughout the period of 
academic production.

3.2 Qualitative analysis of academic research on SEA in Brazil

The 61 articles are distributed in: i) 23 – case analysis; ii) 22 –analyses of the SEA 
system; iii) seven – discussions of methods and tools for SEA; iv) nine – analyses of the 
quality of SEA reports, as indicated in Figure 1.

The 75 theses and dissertations are divided into i) 53 – case analysis; ii) 11– analyses 
of the SEA system; iii) five – discussions of methods and tools for SEA; iv) six – quality 
analysis of SEA reports, as shown in Figure 5.
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Figure 5 - Distribution and classification of theses and disserta-
tions in the four classes of analysis qualitative data

Note: On the y axis, in addition to the classification in the four classes of analysis, the themes of each 
thesis and dissertation identified by reading the abstract are listed.

Source: Prepared by the authors (2020).

The distribution of articles and theses and dissertations is similar to that found by 
Duarte, Dibo, and Sánchez (2017) for two of the four classes, in which case analyses and 
the SEA system prevail, with greater representation of cases. However, in the case of the 
AIA discussion, Duarte, Dibo, and Sánchez (2017) identified that the method and tool 
class has more studies than the report quality class, the opposite of what was observed 
in this study with SEA.

3.2.1 Case Analysis

The case analysis category is the most frequent in the 75 theses and dissertations 
(Figure 5). There are 53 theses and dissertations (32 from sectoral analysis and 21 from 
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territorial analysis), addressing 11 themes (from highest to lowest frequency: energy, urban 
planning, transport, watershed, tourism, agriculture, territorial planning, area planning 
protected areas, waste, mining, and housing).

Of the 61 articles, 23 were framed in this category, 15 of sectoral analysis (energy, 
transport, waste, fishing, and tourism), and eight of territorial analysis (land use, urban 
planning, hydrographic basins, agriculture, and the Blue Amazon), as displayed in Figure 
1. Duarte, Dibo, and Sánchez (2017) also discovered a higher incidence of analysis of 
cases in the energy sector. Regarding the cases analyzed in theses and dissertations com-
pared to articles, although at a much higher frequency, practically the same themes are 
verified, except for mining and fishing. This denotes that practically the scope of research 
performed at universities was published in journals.

The articles classified as case analysis discuss the application of SEA to the main 
milestones of national planning, from policies to plans such as the National Energy Plan 
(NEP 2030) (SANTOS E SOUZA, 2011) and NEP 2050 (ANDRADE; SANTOS, 2015; 
MYSZCZUK ; SOUZA, 2018), Ten-Year Energy Expansion Plan (PDE 2024), (HOFF-
MANN; CARDOSO Jr., 2018), Transport PPP (ZIONI; FREITAS, 2015; MALVESTIO; 
FISCHER; MONTAÑO, 2018), National Waste Policy Solids (VIEIRA et al., 2019), 
river basin plans (PIZELLA; SOUZA, 2015; ÁVILA, 2018; FABBRO NETO; SOUZA, 
2017), land use plans in urban areas (FABBRO NETO; SOUZA, 2017; SIQUEIRA, 2017; 
-GAY; SÁNCHEZ, 2019), rural (OBERLING; LA ROVERE; OLIVEIRA SILVA, 2013; 
ESTEVES; SOUZA, 2014), and coastal (SANTOS; TEIXEIRA, 2012).

In terms of sectoral cases, it is observed that the contributions are directed towards 
the integration of SEA to other NEPA instruments, called tiering or chaining (TURCO; 
GALLARDO, 2018): in the transport sector between AIA and SEA (SÁNCHEZ; 
SILVA -SÁNCHEZ, 2008); between SEA and the Ecological-Economic Zoning (EEZ) 
(ZIONI; FREITAS, 2015); in the hydroelectric sector, regarding the scope of the EIA 
in the planning and role of the SEA (ANDRADE; SANTOS, 2015), the integration of 
the SEA regarding the cumulative impact assessment (CIA) of small hydropower plants 
(ATHAYDE et al., 2019), multiple pre-salt projects (VILARDO; LA ROVERE, 2018), 
and hydroelectric plants (WESTIN; SANTOS; MARTINS, 2014).

In terms of territorial or regional cases, it is observed that the contributions are 
mainly directed to SEA, providing the integration of planning at different scales, ter-
ritorial cuts (regional to local) and sectoral (OBERLING; LA ROVERE; OLIVEIRA 
SILVA, 2013; PIZELLA; SOUZA, 2013; ESTEVES; SOUZA, 2014; FABBRO NETO; 
SOUZA, 2017). The SEA supports strategic planning such as the environmental release 
of transgenic cultivars (PIZELLA; SOUZA, 2015), the protection of the Blue Amazon 
(SANTOS; TEIXEIRA, 2012), and social housing plans (SIQUEIRA-GAY; SÁNCHEZ, 
2019).

These cases highlight that SEA has the potential to overcome environmental 
licensing bottlenecks (ANDRADE; SANTOS, 2015; HOFFMANN; CARDOSO Jr., 
2018; MYSZCZUK; SOUZA, 2018; VILARDO; LA ROVERE, 2018) in terms of con-
catenating the temporal sequence, scope of other IA instruments in planning (WESTIN; 
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SANTOS; MARTINS, 2014; VILARDO; LA ROVERE, 2018; ATHAYDE et al., 2019); 
subsidize the wind energy expansion strategy in the country (DA SILVA et al., 2019); 
strengthen the implementation of plans resulting from public policies such as in tourism 
(LEMOS, FISCHER; SOUZA, 2012) and in the waste sector (VIEIRA et al., 2019); 
integrate sectoral and territorial plans (OBERLING; LA ROVERE; OLIVEIRA SILVA, 
2013; FABBRO NETO; SOUZA, 2017; SANTOS; TEIXEIRA, 2017); leverage sectors 
of the economy such as fishing (MELO; FREIRE, 2016); and guide the use of land and 
sea land in strategic activities (PIZELLA; SOUZA, 2015; SANTOS; TEIXEIRA, 2012; 
SIQUEIRA-GAY; SÁNCHEZ, 2019).

Regarding difficulties and barriers, they feature an economic approach to plan-
ning focused on short-term demands (MALVESTIO, FISCHER; MONTAÑO, 2018); 
institutional configuration and lack of institutional cooperation and participatory pro-
cesses (SANTOS E SOUZA, 2011; MALVESTIO, FISCHER; MONTAÑO, 2018); the 
subjectivity of political planning processes in the country (HOFFMANN; CARDOSO Jr, 
2018); conflicts between economic and environmental protection policies (MYSZCZUK; 
SOUZA, 2018; ESTEVES; SOUZA, 2014); lack of environmental and social data in de-
cision making (OBERLING; LA ROVERE; OLIVEIRA SILVA, 2013); and the absence 
of a formal system hampering the definition of strategic issues and generating conflicts at 
the project level (SÁNCHEZ; SILVA-SÁNCHEZ, 2008; ANDRADE; SANTOS, 2015; 
MALVESTIO, FISCHER; MONTAÑO, 2018).

Several articles highlight the need for regulation of SEA in the country (SÁN-
CHEZ; SILVA-SÁNCHEZ, 2008; SANTOS; SOUZA, 2011; PIZELLA; SOUZA, 2013; 
MALVESTIO, FISCHER; MONTAÑO, 2018; MYSZCZUK; SOUZA, 2018; HOFF-
MANN; CARDOSO Jr., 2018; ATHAYDE et al., 2019).

3.2.2 Analysis of the SEA system

The SEA system analysis category is the second most frequent in the 75 theses and 
dissertations (Figure 5). Among them,11 discuss tiering, SEA, and other instruments such 
as zoning and EIA, SEA in the Brazilian regulatory framework, the role of multilateral de-
velopment agencies in dissemination of SEA, communication, and the biodiversity theme.

Of the 61 articles, the 22 in this category (Figure 1) discuss the need for SEA in 
the environmental regulatory framework and concepts and guidelines for strengthening 
the SEA system in the country.

Practically all theses and dissertation themes are present in the articles, except 
for the inclusion of biodiversity in SEA systems. However, the articles cover other top-
ics such as effectiveness, teaching, formalization, and flexibility of SEA in the country, 
which are not present in theses and dissertations. The fact that the articles also double 
the number of theses and dissertations in this class reinforces that many may or may not 
be an offshoot of these or resulting from other research projects of the authors involved.

In Figure 1, the oldest articles in this category, from 2005 and 2012, discuss the 
potential contributions of the introduction of SEA in the Brazilian legal framework, 
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strengthening environmental policies, and overcoming gaps in the EIA (GALLARDO; 
BOND, 2011; SANGUINETTO, 2011); the expansion of social participation created 
by the AIA (COSTA et al., 2009); and the role of the Federal Court of Accounts (FCA) 
and multilateral funding agencies for the dissemination of SEA in the national territory 
(LIMA, 2005; PELLIN et al., 2011). Sehnem et al. (2012) conducted a bibliometric sur-
vey on environmental themes in Brazilian administration journals, from 2000 to 2009, 
and found that only two of the 113 papers dealt with SEA. Alternately, Sánchez and 
Morrison-Saunders (2010), in a survey of professionals from 18 countries, between 2008 
and 2009, observed SEA as the second most frequent type of IA instrument, after EIA.

The role of multilateral development agencies is the subject of two works. Pellin 
et al. (2011) and Tshibangu and Montaño (2016) expressed concerns about the SEA 
development model, under this sponsorship, in developing countries as a requirement for 
investment approval. For these authors, the strategic discussion loses space in the face 
of primarily economic demand, and in some cases, SEA starts after relevant decisions 
have been taken.

The most recent articles, from 2014 and 2020, present assessments of the local 
experience, recommendations for advancing the practice and consolidation of a formal 
SEA system (MONTAÑO et al., 2014; ALMEIDA et al., 2015; SÁNCHEZ, 2017; 
MALVESTIO ; MONTAÑO, 2019; MONTAÑO; FISCHER, 2019; VILARDO et 
al., 2020); contributions to the literature, not only local but international in terms of 
concepts, characteristics of SEA, practice in developing countries and teaching of SEA 
in the higher education curriculum (SILVA et al., 2014; RAMOS et al., 2015; SILVA ; 
SELIG, 2015; SANTI et al., 2018; TSHIBANGU, 2018).

In terms of attempts to formalize the SEA, the contribution of the Ministry of the 
Environment, in 2010, without continuity by the government, was discussed by Almeida 
et al. (2015) who highlighted as positive aspects the forecast of society’s participation, 
and negative aspects which are the lack of definition of responsibilities and procedures. 
Vilardo et al. (2020) discuss the repercussions of the suspension of the implementation 
of the Environmental Assessment of Sedimentary Areas (EASA). According to these 
authors, it would be a type of SEA, designed in 2012 for the oil and gas sector, whose 
positive results have not yet been seen due to recent changes in the institutional and 
political context of Brazil, which will certainly burden the EIA of projects.

According to Montaño et al. (2014), the Brazilian practice of SEA has slowly 
evolved since the first experience in the 1990s, but the absence of institutional guidelines 
and procedural structure hinders the development of a Brazilian SEA system. Tshibangu 
and Montaño (2019) recognize the potential of the systematic use of SEA to positively 
influence strategic actions but credit the lack of adequate legislation and the influence 
of the practice of EIA and the culture of licensing engineering projects as obstacles to 
its consolidation. In this sense, Sánchez 2017) states that efforts to formalize should be 
directed towards public policies, showing their advantages, to the detriment of the per-
ception of reduced discretion of decision-makers.

To structure the Brazilian SEA system that suffers from excessive flexibility, ac-
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cording to Malvestio and Montaño (2019), there must be a formal definition of SEA 
procedures and objectives in planning; incentives for using SEA at the strategic stages 
of decision making and at the appropriate time.

Montaño and Fischer (2019) add that the guidelines can contribute to the devel-
opment of SEA provided that they allow them to go beyond the minimum legal require-
ments, be adapted to specific cases, and establish a minimum standard to promote the 
advancement of SEA quality in decision-making.

Different from what Duarte, Dibo, and Sánchez (2017) observed for this class, as 
the EIA is a mandatory instrument in the country, weaknesses were indicated amid some 
positive results and advances. The survey for the SEA, which is voluntary, highlighted 
the potential and guidelines for expanding its regular use and avoiding the pitfalls in this 
consolidation.

3.2.3 Discussions of methods and tools for SEA

Of the 75 theses and dissertations (Figure 5), five refer to methods and tools 
(computational tool, risk assessment, environmental valuation, geoprocessing, and mul-
ticriteria analysis).

Of the 61 articles, seven (Figure 1) discuss methods and techniques for developing 
SEA processes and reports. The comparison between these documents denotes overlap-
ping themes, apart from articles that deal with methodological propositions for the use 
of SEA in the country.

Contributions to improvements in SEA processes are observed in Gallardo, Duarte, 
and Dibo (2016), who proposed an SEA roadmap to support the planning of sugarcane 
expansion, based on good international practices and using a basket of indicators of 
sustainability.

For Silva et al. (2019), the use of indicators allows for the development of a gover-
nance model for SEA processes. The other works focus on improving procedures for steps 
in the preparation of SEA: fuzzy logic, associated with hierarchical analysis and GIS, is 
recommended by Oliveira et al. (2012) for the diagnosis step and by Secron et al. (2017), 
to study alternatives and to Cavalcanti and La Rovere (2011) in the evaluation of strategic 
options. Carvalho (2011) discusses scenarios with geoprocessing tools and Ferreira et al. 
(2019), SEA subsidies in territorial planning guided by the offer of ecosystem services.

Also different from what was observed by Duarte, Dibo, and Sánchez (2017) for 
this class, the weaknesses of the EIA phases are widely discussed, as it is a mandatory 
instrument, and in the case of SEA, tools, and technical instruments add value to its use 
although the instrument is still voluntary in the country.

3.2.4 Quality analysis of SEA reports

Of the 61 articles, nine (Figure 1), and of the 75 theses and dissertations, six (Figure 
5), discuss the quality of Brazilian SEA reports based on evaluation criteria recommended 
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in the literature.
Margato and Sánchez (2014) evaluated 24 reports, from 1994 to 2011, finding the 

following deficiencies: lack of analysis of alternatives, limited social participation, and 
weak link with decision-making. Silva et al. (2014) assessed the quality of three reports 
requested by different agents (ministry of environment, state environment secretariat, 
and a non-governmental organization) and stressed the lack of articulation of SEA to 
decision-making but noted progress in public participation and dissemination knowledge 
provided by SEA.

Malvestio and Montaño (2013) analyzed the procedural effectiveness of nine energy 
reports, highlighting the lack of formal requirements and the influence of EIA rational-
ism, corroborating the diagnosis of the absence of SEA procedures. The works of Rizzo, 
Gallardo, and Moretto (2017), Crespo and Raimundo (2018), and Mota, La Rovere, 
and Fonseca (2014) evaluated reports using the same criteria, revealing variable results 
regarding their quality and expectations of good international practices.

Motivated by the SPCC that recommends the use of SEA, Nadruz et al. (2018) 
evaluated 35 reports regarding the insertion of climate change, verifying that mitigation 
and adaptation measures are rare, revealing a gap in achieving the goals of the climate 
agreements.

Two studies assessed the quality of SEA reports using sustainability indicators. 
Silva, Selig, and Morales (2012) evaluated 28 reports from 21 countries and Silva, Selig, 
and Van Bellen (2014), reviewed 32 Brazilian reports, revealing that almost all Brazilians 
use indicators, while international ones use much less, referring to local lessons for the 
worldwide practice.

The main lessons refer to in non-regulated systems, SEA needs to be linked to a 
defined decision context so that its value is discernible (MARGATO; SÁNCHEZ, 2014); 
dissemination of knowledge about SEA and adding sustainability, even when applied late 
in decision-making processes (SILVA et al., 2014); need to regulate the instrument and 
a formal system (CRESPO; RAIMUNDO, 2018; NADRUZ et al., 2018); and use as a 
corporate planning tool (MOTA; LA ROVERE; FONSECA, 2014).

Duarte, Dibo, and Sánchez (2017) verified analysis of single cases of EIA; con-
versely, this research reveals that SEA quality analysis is marked by multiple cases, mainly 
to demonstrate the alignment of local practice with international good practices, rather 
than highlighting specific aspects.

4 Final Considerations

Brazilian academic research on SEA has been represented, since 2000, by 42 dis-
sertations and 33 theses, supervised by 39 professors from 20 universities from all Brazilian 
regions, with a predominant concentration in the Southeast region; and, since 2005, for 
61 articles, from 114 authors, published in 17 national and 13 international journals.

With a strong role played by a group of researchers, it is a research area at an early 
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stage of development such as AIA in Brazil (DUARTE; DIBO; SÁNCHEZ, 2017), with 
a small research network, such as the SEA in the world (CASCHILI et al., 2014), but 
with multidisciplinary representation in the areas of national knowledge.

Although most (54%) of the articles are published in international journals, a small 
portion of authorship (10%) is not national. It can be concluded that research by Brazil-
ian universities on SEA has been published in journals of interest to the international 
audience, but with international partnerships, at least formal or with limited published 
products.

Academic research on SEA in Brazil reveals a wide field of application in local 
PPPs, in different sectors and territories, although often in the theoretical and prospective 
field, given that the instrument is not mandatory in the country. SEA appears not only 
as an instrument to overcome project EIA bottlenecks (SÁNCHEZ; SILVA-SÁNCHEZ, 
2008; ANDRADE; SANTOS, 2015), although this facet is explored to enhance the in-
strument, it demonstrates versatility to integrate with others instruments of the NEPA, 
such as zoning (ZIONI; FREITAS, 2015); and AIC (ATHAYDE et al., 2019) and to 
strengthen the tiering (TURCO; GALLARDO, 2018).

In terms of building an SEA system, the first discussions focused on contributions to 
the environmental regulatory framework (GALLARDO; BOND, 2011; SANGUINETTO, 
2011). The most recent recommendation is consolidating a formal SEA system beyond 
the local SEA application (MONTAÑO et al., 2014; ALMEIDA et al., 2015; SÁNCHEZ, 
2017; MALVESTIO; MONTAÑO, 2019; MONTAÑO; FISCHER, 2019; VILARDO 
et al., 2020). However, the lack of procedures, legislation (TSHIBANGU; MONTAÑO, 
2019), a culture of environmental licensing (SÁNCHEZ, 2017; (TSHIBANGU; MON-
TAÑO, 2019), and a very flexible system are obstacles in the country (MALVESTIO, 
FISCHER; MONTAÑO, 2018).

If the Brazilian practice shows a slow evolution, the attempts to formalize SEA at 
the federal level are disappointing due to their non-continuity (ALMEIDA et al., 2015; 
VILARDO et al. 2020), and due to the low technical and procedural scope (MONTAÑO 
et al., al., 2014). Another limiting aspect is when to trigger the SEA process and who 
should promote it. FCA has recommended it (LIMA, 2005), but it is the multilateral 
development agencies that have been the main sponsors for local SEA initiatives (PELLIN 
et al., 2011), but often disconnected from the strategic dimension and initiated after-the-
fact (TSHIBANGU; MONTAÑO, 2016). Strategic actions and public policies (LEMOS, 
FISCHER; SOUZA, 2012; SÁNCHEZ, 2017; CRESPO; RAIMUNDO, 2018; VIEIRA 
et al., 2019), in the view of local works, seem to be the most appropriate moments in the 
decision-making chain to start the SEA processes.

Contributions to procedural and process improvements are reduced, reinforcing 
the incipient character of research and unregulated practice. The analysis of the Brazil-
ian SEA reports reveals positive evidence of technical quality, procedural effectiveness, 
knowledge dissemination, public participation, and inclusion of sustainability. Negative 
signs are evident, such as lack of transparency and regulation, timing, tiering, procedures 
and integration of major environmental issues, low influence on decision-making, and 
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lack of monitoring.
Academic research shows that to structure a future Brazilian SEA system, it is 

necessary to provide institutional guidelines, procedural structure, legislation, link with 
the planning process, formal definition of procedures, and timely application of strategic 
decision-making.

The difficulties and barriers consist of planning with an economic bias and focused 
on short-term demands; lack of institutional cooperation and participatory processes; the 
subjectivity of planning processes in the country; conflicting development and protection 
agendas; but, mainly, that the vacancy of a formal SEA system, in addition to emptying the 
environmental issue at the strategic level, still burdens this assessment at the project level.

The analysis of the temporal evolution of Brazilian research demonstrates a small 
production (four productions on average/year) but perennial, denoting that the voluntary 
nature of the instrument did not inhibit its appreciation in the academic environment, 
in the process of internalization in Brazilian research.

The analysis of cases has a regular distribution in the period, showing the interest 
in exploring the application of the instrument, even in a non-formalized system. The 
research shows a maturity of scope from 2011 with works in the four analysis classes. Less 
frequent quality reporting studies also appear from that date onwards, when there was 
material to feed this analysis; and the methods and tools are later and sparse revealing 
an even more limited research interest.

We conclude that it is necessary to move beyond the current stage of research, 
mainly focused on the potential benefits of integrating SEA into the Brazilian regula-
tory framework, but not audacious enough to propose guidelines and procedures for the 
Brazilian context.

We recommend that research perspectives, in line with recent work, should be 
directed towards effectively fostering and building a Brazilian legal framework for SEA. 
This recommendation is in line with that is endorsed by Sánchez (2017) on the need to 
find formulas to institutionalize and even make SEA mandatory in the country, showing 
its advantages to decision-makers and contributing to public and private decisions that 
are convergent with the expectation of a sustainable future.
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Avaliação Ambiental Estratégica na 
Pesquisa Acadêmica Brasileira

Resumo: A Avaliação Ambiental Estratégica (AAE) é instrumento para 
integração da variável ambiental no planejamento, com crescente des-
taque na pesquisa de avaliação de impacto no mundo. Mesmo não man-
datória no Brasil, há aplicações e iniciativas de formalização no quadro 
legal ambiental. O objetivo deste artigo é explorar a pesquisa acadêmica 
brasileira sobre AAE por meio de análise quantitativa e qualitativa de 
artigos, teses e dissertações. Os resultados revelam que a pesquisa local 
está representada, desde 2000 a 2020, por 75 dissertações e teses de 20 
universidades e, desde 2005 a 2020, por 61 artigos de 114 autores, pu-
blicados em 30 periódicos indexados. A pesquisa, embora em fase inicial 
de desenvolvimento, caracteriza-se por: um diagnóstico amplo da apli-
cação local da AAE; contribuições para um sistema brasileiro; pouca 
discussão metodológica; e análise da qualidade dos relatórios brasileiros. 
Recomenda-se que as pesquisas futuras estejam direcionadas a fomen-
tar e construir um marco legal de AAE para o planejamento brasileiro.

Palavras-chave: Avaliação Ambiental Estratégica, pesquisa acadêmica, 
planejamento setorial e territorial, Brasil.
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Evaluación Ambiental Estratégica en la 
Investigación Académica Brasileña

Resumen: La Evaluación Ambiental Estratégica (EAA) es un instru-
mento para integrar la variable ambiental en la planificación estraté-
gica, con un énfasis creciente en la investigación mundial acerca de 
evaluación de impacto. Aunque no es obligatorio en Brasil, existen 
aplicaciones e iniciativas de formalización. El objetivo es explorar la 
investigación académica brasileña sobre EAA a través del análisis cuan-
titativo y cualitativo de artículos, tesis y disertaciones. Los resultados 
muestran que la investigación está representada, desde 2000 a 2020, 
por 75 disertaciones y tesis de 20 universidades y, desde 2005 a 2020, 
por 61 artículos de 114 autores, publicados en 30 revistas indexadas. La 
investigación, aunque en etapa temprana de desarrollo, cubre un diag-
nóstico amplio de la aplicación de la EAA; contribuciones a un sistema 
brasileño; poca discusión metodológica; y análisis de la calidad de los 
reportes brasileños. Se recomienda que las investigaciones futuras estén 
orientadas a impulsar y construir un marco legal local para la EAA.

Palabras-clave: Evaluación Ambiental Estratégica; investigación aca-
démica; planificación sectorial y territorial; Brasil.
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