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Abstract  

Biodiversity is a core issue in the quest to achieve sustainable development. Although Strategic 

Environmental Assessment (SEA) includes biodiversity as an environmental component to 

consider in decision-making, its inclusion remains a challenge. Since the beginning of SEA 

practice, several guides have been proposed to address this challenge, but evaluating their 

success remains problematic. This paper, therefore, aims to develop an easily applied, criteria-

based approach for evaluating the biodiversity assessment that takes place within SEA. A test 

application of the evaluation framework, based on the International Best Practice Principles on 

Biodiversity and Ecosystem Services in SEA, demonstrates its success in identifying whether 

the main elements of biodiversity were considered in a SEA report. However, the criteria focus 

on inclusion or exclusion of specific details, rather than the substance of the biodiversity 

consideration, and so further studies need to develop evaluative approaches for the substantive 

inclusion of biodiversity in SEA practice. 

Keywords: Strategic Environmental Assessment; Biodiversity; Best Practice Principles; 

Ecosystem Services; Brazil 

 

 

 

1. Introduction 

Biodiversity is a complex and a multifaceted environmental component (Rozas-Vásquez 

et al., 2019). It has a pivotal place in international policies and conventions for promoting 

sustainable development (Geneletti, 2003) because economic progress has invariably affected 

biodiversity (Groves et al., 2012; Gunasekaran et al., 2014). The importance of including 

considerations of biodiversity in decision-making processes supported by Impact Assessment 

(IA) have long been acknowledged (Treweek et al., 2005; Gontier et al., 2006; de Witt et al., 

2019; Fornara et al., 2020). And, since the agreement of the Convention on Biological Diversity 

(CDB) in 1992, increased emphasis has been placed on integrating biodiversity considerations 

within decision-making guided by IA processes (Gutierrez et al., 2021).  

International Best Practice Principles for embracing biodiversity in IA, including both 

project-level Environmental Impact Assessment (EIA) and Strategic Environmental 

Assessment (SEA), were first published by the International Association for Impact 

Assessment (IAIA) in 2005 (IAIA, 2005); these were updated in 2018 (Brownlie and Treweek, 



 

2018). These principles are compatible with the aims and objectives of the main milestones of 

international biodiversity protection that also are aligned with the performance standards and 

requirements of international finance institutions (Brownlie and Treweek, 2018). 

Whilst many researchers agree that biodiversity should be explored through project-level 

EIA (Geneletti, 2003; Slootweg and Kolhoff, 2003; Gontier et al., 2006; Söderman, 2006; 

Karlson et al., 2014; Bueno and Peres, 2020; Mandai and de Souza, 2021; Bond et al., 2021; 

Gannon, 2021), others argue that better outcomes are possible where biodiversity is considered 

through the SEA of plans and programs (Byron and Treweek, 2005; Gontier et al., 2006; 

Mörtberg et al., 2007; Rajvanshi et al., 2011; Honrado et al., 2013). This is because SEA 

embeds the main sustainability issues in the decision-making associated with the development 

of policies, plans and programmes (Morrison-Saunders and Thérivel, 2006; Partidário, 2012; 

Fischer and Onyango, 2012), which is a scale better suited to address the major threats to 

biodiversity, which are habitat loss and fragmentation (Gontier et al., 2006). SEA, therefore, 

also has a role in ensuring that developments are consistent with the CDB, and other 

international agreements protecting biodiversity, including the Ramsar Convention and the 

Convention for Migratory Species (Treweek et al., 2005).  

Many proposals have been made that biodiversity and ecosystem services should be 

embedded into SEA practice (e.g., Partidário and Gomes, 2013; Honrado et al., 2013; Geneletti, 

2011; Geneletti, 2015), and some applications have been documented (e.g., Karjalainen et al., 

2013; Kumar et al., 2013; Rosa and Sánchez, 2016; Rosa et al., 2018; Geneletti, 2016; Gallardo 

et al., 2022). But according to Treweek (2001), Slootweg (2021), Rajvanshi et al. (2010), 

Rajvanshi et al. (2011), Honrado et al. (2013) and Slootweg (2016), biodiversity remains 

poorly considered in SEA leading to failures in integrating biodiversity in decision-making and 

in ensuring its protection. That is, the practice of SEA fails to meet its potential with regards 

to the consideration, and subsequent protection, of biodiversity. Given this as our problem 

statement, in this paper we aim to develop an approach for evaluating the biodiversity 

assessment that takes place within SEA through the development of easily applied criteria, and 

a test application in Brazil.  

In this paper we focus on Brazil because a large part of the world’s biodiversity is 

represented in the Brazilian biomes that play a significant role in preserving climate stability 

(Fernandes et al., 2017).  Brazil is ranked first in terms of global megadiversity, hosting 

between 15% and 20% of all the world’s biodiversity, the largest number of endemic species, 

the biggest tropical forest (the Amazon) and two of the 19 world hotspots (the Atlantic Forest 



 

and the Cerrado) (Prates and Irving, 2015). The signatories of the CBD (there are now 196 

signatories’ countries – Hoban et al., 2021) established, in 2010, the Strategic Plan for 

Biodiversity 2011-2020, and agreed 20 targets (known as the Aichi biodiversity targets) for 

reducing the loss of biodiversity on a global scale (Lima Junior et al., 2018). Brazil established 

ambitious targets to achieve these Aichi Targets in the Brazilian Biodiversity Resolution 

(Pacheco et al., 2018).  

Following Pinto et al. (2019), we advocate that a set of simple and objective criteria can 

encourage their application and consequently contribute to improving the protection of 

biodiversity at the planning level. The benchmark principles will be the International 

Association for Impact Assessment’s (IAIA) Best Practice Principles for Biodiversity and 

Ecosystem Services in Impact Assessment (Brownlie and Treweek, 2018). To demonstrate the 

utility of these criteria, they will be applied to a representative sample of Brazilian SEA reports. 

This additionally provides an opportunity to evaluate the discretionary SEAs to develop a better 

process which can form the basis of a legal system in the future. 

This approach sets out a process for benchmarking current practice, and therefore acts as 

the first step in improving that practice. The paper is structured as follows. In the next section, 

the methods introduce and justify our case application of Brazil and, after a literature review 

of the procedures available, we present the selected criteria for evaluating biodiversity 

assessment within the SEA process and explain how to implement them. The criteria are 

applied and the results presented in section 3, before discussing the wider implications of the 

research, and concluding, in section 4. 

 

2. Methods 

Given the aim of the research to develop an approach for evaluating the biodiversity 

assessment that takes place within SEA through the development of easily applied criteria, and 

a test application in Brazil, this section introduces the relevance of the Brazilian context for the 

proposed analysis (section 2.1), describes the characteristics of the selected Brazilian sample 

(section 2.2) that comprises the test application, and presents the proposed framework 

developed from previous literature (section 2.3).  

 

2.1 Case application – Brazil 

IA instruments (including EIA and SEA) are considered key to biodiversity protection in 

Brazil given that landscapes rich in biodiversity cover multiple societal values which need to 



 

be balanced in development planning (Heiner et al., 2019). Brazil has great experience of 

applying EIA to projects (Gallardo and Bond, 2011a; Cruz et al., 2018; Duarte and Sánchez, 

2020; Moretto et al. 2021) including evaluating the impacts on biodiversity (Rosa and Sánchez, 

2016; Souza and Sánchez, 2018; da Silva Dias et al., 2019;  Falavigna et al., 2020; Pimenta 

and Fonseca, 2021) and understanding the basis for good practice (Gallardo and Bond, 2011b; 

Duarte et al., 2017), but SEA has not yet been mandated in Brazil (Sánchez, 2017; Gallardo et 

al., 2016; Malvestio and Montaño, 2019; Siqueira-Gay and Sánchez, 2019). Nevertheless, since 

1994, some attempts, mainly at the state level, have been carried out to formalize SEA 

processes for planning (Gallardo et al., 2021), mainly under the sponsorship of the multilateral 

finance banks (Pellin et al., 2011). Consequently, about 60 SEAs have been undertaken in the 

country on a discretionary basis (Tshibangu and Montaño, 2019). 

The absence of a formal legal process for adopting SEA in Brazilian planning reinforces 

procedural weakness in those that do take place (Montaño and Fischer, 2019; Malvestio and 

Montaño, 2019). As an example, even with a well-founded national climate change policy, 

Brazilian SEA reports do not adequately address climate change issues. Therefore, SEA suffers 

from a lack of mandate, and a lack of capacity to influence strategic decisions in Brazilian 

planning where it is implemented on a discretionary basis (Nadruz et al., 2018). 

Considering the Brazilian biodiversity richness (Fearnside, 2016; Meli et al., 2017), the 

commitments assumed by Brazil in protecting biodiversity (Fernandes et al., 2017; Pacheco et 

al., 2018), and the threats to biodiversity (Ferrante and Fearnside, 2019; Ferrante et al., 2021; 

Siqueira-Gay et al., 2020; Siqueira-Gay and Sánchez, 2020), Brazil represents an appropriate 

case study to develop an exploratory research aiming to identify how the best principles for 

biodiversity assessment can be embedded into the emerging SEA system (Tshibangu and 

Montaño, 2019).  

 

2.2.  Brazilian SEA Report sample 

There is no official repository of SEA planning initiatives in Brazil (Montãno et al., 2014; 

Rizzo et al., 2017). The most recent survey of Brazilian SEA cases reports a limited experience 

comprising about 60 cases (Tshibangu and Montaño, 2019). Considering this population of 

SEA cases, the sample of SEA reports was selected using the same criteria established by 

Nadruz et al. (2018), that it should: a) cover a wide temporal sequence (1997 to 2014); b) cover 

different sectors; c) secure a geographical representativeness throughout the country and its six 

biomes; and d) present an evident link with biodiversity.  



 

Thirty-five SEA reports were selected, covering four development sectors (energy, 

regional development, transport, and tourism) and distributed throughout the country and 

including all types of Brazilian biomes (Amazon, Atlantic Forest, Caatinga, Campos Sulinos 

or Pampas, Cerrado and Pantanal) (Table 1 and Figure 1).  

 

Table 1 – Brazilian SEA reports selected, year of publication (in parenthesis) and 

related sectors. 
 

Strategic Environmental Assessment Report Sector 

1.Brazil-Bolívia Gas Pipeline (1997) – national (program) 

Energy 

2.Chopim River Basin (2002) – sub-regional (plan) 

3.Areia River Basin (2002) – sub-regional (plan) 

4.Oil & Natural Gas Sector (2003) – sub-regional (plan) 

5.Rural Electrification Program (2005) – sub-regional (program) 

6.Verde River Basin (2007) – sub-regional (plan) 

7.Hydropower Program (2007) – state (program)  

8.Petrobras Program - Guanabara Bay (2009) – local (program) 

9.Turvo River Basin (2009) – sub-regional (program) 

10.Port, Industrial, Naval Offshore Planning (2010) – sub-regional (plan) 

11.Eucalyptus Forestry and Biofuel (2011) – sub-regional (plan) 

12.Portfolio of National Axes (2003) – national (program) 

Regional 

Development 

13.Social and Environmental Program - Manaus (2004) – local (program) 

14.Sustainable Development Program for the Sergipe Semi-Arid (2005) – sub-regional 

(program) 

15.Program for Improving the Urban Environmental Quality of Amapá (2006) – local 

(program) 

16.Alto Paraguai River Basin Development (2008) – sub-regional (plan)  

17.Corumbá Mining-Industrial Pole and Influences on the Pantanal Plain (2008) – local 

(program) 

18.Industrial Development Plan for Espírito Santo (2008) – state (plan) 

19.Conservation and Sustainable Management Planning for the Caatinga Biome (2010) – sub-

regional (plan)  

20.Transportation Program by IDB II, 1st Phase (2002) – local (program)  

Transport 21.Road Ring Program Mário Covas (2004) – sub-regional (program) 

22.Accessibility Program for Small-Scale Municipalities (2006) – sub-regional (program) 



 

23.São Paulo Road Recovery Program (2005) – state (program) 

24.Minas Gerais Road Program (2007) – state (program) 

25.Integrated Brasilia Transport Program (2007) – state (program) 

26.Açu Industrial and Port Complex (2009) – sub-regional (program) 

27.Multimodal Transport and Mineral-Industrial Development Program (2010) – sub-regional 

(program) 

28.Metropolitan Arch of  Rio de Janeiro (2010) – local (plan) 

29.Regional Integrated Development Plan - Capricorn Axis Bioceanic Corridor (2011) – 

regional (program)  

30.North Coast Tourism Development Plan (2007) – regional (plan) 

Tourism 

31.Tourist Poles of the State of Rio de Janeiro - Coastal Area (2011)– sub-regional  

(program) 

32.Tourist Poles of the State of Rio de Janeiro - Mountain Area (2011)– sub-regional 

(program) 

33.Plan for the Integrated Development of Sustainable Tourism (2011) – sub-regional (plan) 

34.Regional Tourism Development Programs of the Campo Grande Area (2014) – sub-

regional (program) 

35.Regional Tourism Development Programs of the Serra da Bodoquema Area (2014) – sub-

regional (program) 

Note – after the title of each SEA document, information is presented on the type of plan (Plan or Program) and 

its governance level (local, subregional – more than one city, state - inside only one state, regional – more than 

one state, national) is presented. Governance level was determined by the identification and objective of the SEA. 

 



 

 
Figure 1 – Spatial distribution of Brazilian SEA reports selected (referred by numbers related to Table 1) by states 

and biomes. 

2.3. Establishing a framework comprising a set of criteria for Best Practice SEA 

embedding biodiversity 

In order to develop criteria in line with best practice principles, we have been cognisant 

of other attempts to develop evaluative criteria for the biodiversity element of impact 

assessments. Mandai and de Souza (2021) proposed guidelines with 60 indicators for 

embedding biodiversity in EIA using CBD recommendations, systematic review, and 

perceptions of EIA practitioners. These are comprehensive, but too time consuming for 

application to multiple case studies when trying to gain an overview of issues with practice. In 

particular, following Pinto et al. (2019, p.4), “the set of criteria should be succinct and easy to 

apply in practice on the basis that this will increase the likelihood of gaining traction and uptake 

with practitioners”. Regarding biodiversity in SEA, Rajvanshi et al. (2011) set out criteria for 

evaluating the implementation of biodiversity enhancement measures in SEA. Therefore, these 

have a different goal which, whilst we regard it as important, is secondary to attempts to meet 

the obligations imposed by the CBD. Gutierrez et al. (2021) derived 26 criteria to evaluate the 

nine Principles from the IAIA Best Practice Principles on Biodiversity and Ecosystem Services 

(see Brownlie and Treweek, 2018, p.2 for a list of these nine principles) through application to 

six Australian SEAs for urban development plans, also arguing that they are suitable for 



 

application to SEAs conducted elsewhere in the world. However, we regard many of the IAIA 

Best Practice Principles as evaluating environmental assessment process elements rather than 

focussing on biodiversity, therefore these have a broader scope than biodiversity. Whitehead 

et al. (2017) proposed an assessment approach for dealing with cumulative biodiversity impact 

only in SEA, which is too restrictive in focus for our purpose. Frameworks and criteria have 

also been developed to assess the integration of ecosystem services in SEA (Partidário and 

Gomes, 2013; Honrado et al., 2013; Geneletti, 2015) and even to assess green infrastructure 

supported by SEA (Chanchitpricha and Fischer, 2022) which we regard as having merit, but 

again with a focus that does not match with our focus on biodiversity outcomes consistent with 

the CBD.   

Specifically, the key principle of the IAIA Best Practice Principles on Biodiversity and 

Ecosystem Services in Impact Assessment is “Principle 5, Design baseline surveys and 

assessments to generate the information and understanding needed to support an evidence-

based approach to assessment of impacts on biodiversity and ecosystems” (Brownlie and 

Treweek, 2018, p.4) as this addresses the evidence base that should be considered in relation 

to biodiversity and ecosystem services and provides the main focus of our criteria.  

The previous version of the IAIA Best Practice Principles for Biodiversity (IAIA, 2005) 

gave some clarity over the specific questions that would need to be asked to fully address 

biodiversity in the impact study. Following the CBD as signed in 2005, three biodiversity levels 

were adopted – genetic, species and ecosystem – as proposed by Treweek et al. (2005). 

According to the Brazilian Ministry of Environment (MMA, 2022) biodiversity represents the 

number of different biological categories (wealth) on the planet and the relative abundance of 

these categories (equitability), including variability at the local level (alpha diversity), 

biological complementarity between habitats (beta diversity) and variability between 

landscapes (diversity range). According to the US Council on Environmental Quality CEQ 

(1993) and Treweek et al. (2005), biodiversity can be better understood considering genetic 

diversity (which explains variations within species), the species diversity (which explains 

variations across individual species) and ecosystem diversity (which explains the variation of 

ecosystem types in each area). For Verma (2016) protecting these three levels of biodiversity 

is essential to safeguard biodiversity, its values, and human race survival. Some authors also 

highlighted relationships between levels of diversity and success for conservation planning 

initiatives (Gugerli et al., 2008; Di Minin and Moilanen, 2012). 



 

As discussed in Treweek et al. (2005) the genetic level is difficult to directly measure at 

the strategic level, but it can be captured through the evaluation of the other two levels. Indeed, 

reference to the genetic level has been removed from the revised Best Practice Principles on 

Biodiversity and Ecosystem Services in Impact Assessment (Brownlie and Treweek, 2018).  

Therefore, our evaluation of the literature review indicated that the most appropriate 

criteria for the evaluation of the consideration of biodiversity in Brazilian SEAs were 

established in the now superseded criteria published in Treweek et al. (2005). These provide 

sufficient detail for evaluation against principle 5 of the revised Best Practice Principles on 

Biodiversity and Ecosystem Services in Impact Assessment (Brownlie and Treweek, 2018), 

which no longer provide specific evaluation criteria. But the genetic level has been excluded 

as being unlikely to be represented in any SEA (thereby honouring the aim to deliver simple 

criteria to encourage their application, after Pinto et al., 2019). Kolhoff and Slootweg (2005) 

and Söderman and Saarela (2010) also explored the consideration of biodiversity in SEA using 

the biodiversity levels as proposed by IAIA (2005) applied to spatial plans in the Netherlands 

and Finland, respectively. Following this example, our criteria are different from those 

proposed previously to explore biodiversity in SEA, but sufficiently simple to use that we 

might expect more practical application globally.  

Table 2 presents the set of criteria synthesized from Treweek et al. (2005) that we use to 

evaluate biodiversity in SEA. 

 

Table 2 – Criteria for evaluating SEA practice against IAIA Best Practice Principles for 

Biodiversity and Ecosystem Services in IA. 

 

Criteria 

How will the plan affect the species level of biodiversity?  

At the species level, to what extent will the proposal: 

1. change the species-richness or species-composition of communities or habitats 

in the study area? 

2. change the species-composition of communities? 

3. cause some species to be lost from the area? 

4. affect species identified as priorities in National Biodiversity Strategies and 

Action Plans? 

5. increase the risk of invasion by alien species? 



 

How will the plan affect the ecosystem level of biodiversity?  

At the ecosystem level, to what extent will the proposal: 

6. change the amount, quality or spatial organization of habitats?  

7. affect plans to enhance habitat availability or quality?  

8. damage ecosystem processes and services, particularly those on which local 

communities rely?   

How will the plan consider alternatives and opportunities, respectively, to offer habitat to 

support species populations and to connect habitats? 

To what extent will the proposal consider: 

9. if habitats will be lost or altered, is alternative habitat available to support 

associated species populations? 

10. the opportunities to consolidate or connect habitats? 

 

Applying the criteria does require some consideration of semantics. That is, there needs 

to be some understanding that text can make reference to the elements listed in the criteria, but 

perhaps using different wording. Therefore, to apply the criteria, some basic coding of the text 

in the sample of SEA reports is required. Therefore, a qualitative content analysis based on 

Osgood (1959) and Mayring (2014) was applied to characterize how the different levels of 

biodiversity were considered in the SEA reports as follows:  

a) definition of the registry units, which are keywords that represent the two biodiversity levels 

(species and ecosystem levels). To avoid bias, we also used derived words and keywords, 

which resulted in 47 registry units (for example, biodiversity/diversity, richness/rich; all 47 

registry units in Portuguese are provided in supplementary data);  

b) choice of the context units (identification of the relevant chapter of the SEA to analyse, 

based on the summary of each SEA report). Then context units represent one chapter or more 

chapters that addressed biodiversity issues in each analyzed SEA. For example, in SEA report 

number 13, chapter 7, called Prognosis, was analyzed and in SEA report number 24 one of the 

analyzed chapters was called Scenarios for the development of the study area. The 

supplementary material presents the context units for all studied SEA reports);  

c) codification, which in our case included the verification of the relationship between registry 

units and the biodiversity levels after reading the topics chosen in the previous step (context 

units), in order to answer the questions presented in Table 1 in each of the 35 SEA reports. 

Table 3 indicates, using one hypothetical example, how the qualitative analysis was 

undertaken. 

Table 3 – Qualitative analysis. 



 

SEA report Identifying each registry unit 

in the selected context units  

Analysing which criterion this 

codification matches by answering 

questions from Table 2 

Quantifying how many 

times each criterion is 

matched  

4 “biodiversity” and “species” 

and “rich” in Chapter 4 

Criterion 1 6 times 

7 “species” and “individual” in 

part of the Chapter 4 and 

Chapter 6  

Criterion 3 3 times 

18 “species” and “habitat” and 

“alternative” in Chapter 2 and 

Chapter 3  

Criterion 6 15 times 

33 “adaptation” and “adapt” and 

“amount” and “population” 

and “plan” in Chapter 3, 

Chapter 4 and Chapter 5 

Criterion 9 1 time 

 

 

 

3. Results 

Table 4 presents the results for applying the criteria to the sample of Brazilian SEA 

reports.  

 

Table 4 – Results 
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1 2 3 4 5 6 7 8 9 10 
1 1. Brazil-Bolívia Gas Pipeline (Mato 

Grosso do Sul, São Paulo, Paraná, Santa 
Catarina, Rio Grande do Sul) 1997 

2PAFC

E 

N PR O 0 0 0 0 0 10 2 1 0 0 13 3/10 

2 2. Chopim river basin, (Paraná) 2002 AF S PL Q 3 0 0 0 0 2 1 3 0 0 9 4/10 
3 3 Areia river basin (Paraná) 2002 AF S PL Q 1 0 0 0 0 0 0 0 0 0 1 1/10 
4 4. Oil & Natural Gas Sector (Bahia) 2003 AF S PL B 15 0 1 0 1 11 4 0 0 0 33 5/10 
5 5. Northwest of Minas Gerais Rural 

Electrification Program (Minas Gerais) 2005 

 

CE 

S PR D 5 0 0 0 0 10 0 0 0 0 15 2/10 

6 6. Verde river basin (Mato Grosso do Sul) 2007 CE S PL Q 8 0 1 1 0 16 5 0 0 0 31 5/10 
7 7. Minas Gerais hydropower generation 

program (Minas Gerais)  2007 

AFCC I PR A 0 0 0 0 0 15 0 0 0 0 15 1/10 



 

8 8. Petrobras Investment Program in the 

Guanabara Bay (Rio de Janeiro) 2009 

AF L PR B 7 1 1 0 0 11 4 3 0 0 27 6/10 

9 9 Turvo river basin (São Paulo) 2009 AF S PR N 0 0 0 0 0 1 2 0 0 0 3 2/10 
10 10. Planning of the Port, Industrial, Naval 

Offshore Dimension on the São Paulo Coast 

(São Paulo) 2010 

AF S PL A 11 1 1 0 0 23 3 0 0 0 39 5/10 

11 11. Expansion Plans of Eucalyptus Forestry 

and Biofuel in the Extreme South of Bahia 

(Bahia) 2011 

AF S PL B 0 0 0 0 0 38 0 0 0 0 38 1/10 

12 1. Portfolio of National Axes - Ministry of 
Planning (different states in Brazil) 2003 

All  N PR U 1 0 0 0 0 13 0 0 0 0 14 2/10 

13 2. Social and Environmental Program of the 

Manaus Igarapes (Amazonas) 2004 

ZF L PR E 1 0 0 0 0 4 0 0 0 0 5 2/10 

14 3. Sustainable Development Program for 
the Sergipe Semi-Arid (Sergipe) 2005 

CA S PR J 3 0 0 0 0 2 0 0 0 0 5 2/10 

15 4. Program for Improving the Urban 

Environmental Quality of Amapá (Amapá) 2006 

ZF L PR L 0 0 0 0 0 9 0 0 0 0 9 1/10 

16 5. Alto Paraguai river basin development 
(Mato Grosso e Mato Grosso dos Sul) 2008 

PNCE S PL V 13 0 0 0 0 22 3 0 0 0 38 3/10 

17 6. Corumbá Mining-Industrial Pole and 

Influences on the Pantanal Plain (Mato 
Grosso do Sul) 2008 

PN L PR B 13 0 0 0 0 24 0 0 0 0 37 2/10 

18 7. Industrial Development Plan for Espírito 

Santo (Espírito Santo) 2008 

AF I PL C 2 0 0 0 0 5 0 0 1 0 8 3/10 

19 8. Conservation and Sustainable 
Management Planning for the Caatinga 

Biome (Ceará) 2010 

CA S PL W 6 0 0 0 0 12 0 0 0 0 18 2/10 

20 1. Transportation Program by IDB II, 1st 
phase (Paraná)  2002 

AF L PR T 3 0 0 0 0 25 0 0 0 0 28 2/10 

21 2. Road Ring Program Mário Covas (São 

Paulo)  2004 

AF S PR P 0 0 0 0 0 27 0 0 0 0 27 1/10 

22 3. Accessibility Program for Small-Scale 
Municipalities with Low Human 

Development by IDB (Minas Gerais) 2005 

AFCC S PR I 9 0 0 0 0 4 0 0 0 0 13 2/10 

23 4. São Paulo Road Recovery Program (São 

Paulo) 2005 

AFCE I PR G 26 0 0 2 0 24 0 0 0 0 52 3/10 

24 5. Minas Gerais Road Program (Minas 

Gerais) 2007 

AFCC I PR X 3 0 0 0 0 59 0 0 0 0 62 2/10 

25 6. Integrated Brasilia Transport Program  

(Distrito Federal) 2007 

CE I PR Y 10 0 0 3 0 9 4 0 0 0 26 4/10 

26 7. Açu Industrial and Port Complex (Rio de 

Janeiro) 2009 

AF S PR A 6 1 0 0 0 12 1 0 0 0 20 4/10 

27 8. Multimodal Transport and Mineral-

Industrial Development Program of the 
Cacao Region (Bahia) 2010 

AF S PR B 18 2 3 3 5 40 18 5 0 1 95 9/10 

28 9. Metropolitan Arch of Rio de Janeiro (Rio 

de Janeiro) 2010 

AF L PL S 6 0 0 0 1 8 1 0 0 0 16 4/10 

29 10. Regional Integrated Development Plan 
for the Capricorn axis bioceanic corridor 

(some states) 2011 

AF R PR H 8 0 0 0 0 11 0 0 0 0 19 2/10 

30 1. North Coast Tourism Development 
Program (Ceará, Maranhão and Piauí) 2007 

AFCA R PL R 2 0 0 0 0 11 1 0 0 0 14 3/10 

31 2. Tourist Poles of the State of Rio de 

Janeiro (coastal area) (Rio de Janeiro) 2011 

AF S PR M 1 0 0 0 0 4 0 0 0 0 5 2/10 

32 3. Tourist Poles of the State of Rio de 
Janeiro (Mountain area) (Rio de Janeiro) 2011 

AF S PR M 2 0 0 0 0 3 0 0 0 0 5 2/10 

33 4. Plan for the Integrated Development of 

Sustainable Tourism, (Rio Grande do 

Norte) 2011 

AFCA S PL B 1 0 0 0 0 3 4 0 0 0 8 3/10 

34 5. Regional Tourism Development 

Programs of the Campo Grande area (Mato 

Grosso do Sul)  2014 

PNCE S PR K 26 0 0 0 0 2 0 0 0 0 28 2/10 

35 6. Regional Tourism Development 

Programs of the Serra da Bodoquema area 

(Mato Grosso do Sul)   2014 

PNCE S PR K 0 0 0 0 0 33 35 0 0 0 68 2/10 

sum of mentions of each criterion in all SEA 
reports 

     210 5 4 9 7 506 86 12 1 1   

number of the SEA reports the criterion is 

mentioned/total number of SEA reports 

     28/ 

35 

4/ 

35 

4/ 

35 

4/ 

35 

3/ 

35 

35/ 

35 

15/ 

35 

4/ 

35 

1/ 

35 

1/ 

35 

  

Biomes in SEA reports: Atlantic Forest – AF; Amazon Forest – ZF; Caatinga – CA; Campos Sulinos or Pampas 

– PP; Cerrado – CE; Pantanal – PN; Atlantic Forest + Cerrado + Caatinga = AFCC; Atlantic Forest + Caatinga = 



 

AFCA; Atlantic Forest + Cerrado = AFCE; Pantanal + Cerrado = PNCE; Pantanal + Cerrado + Atlantic Forest + 

Pampas = 2PAFCE; 6 biomes = all  

Type of planning: plan (PL); program (PR) 

Level of governance: local (L); subregional (S) – more than one city; state (I) - inside only one state; regional (R) 

– more than one state; national (N) 

Authors of SEA reports: A to Y (the codes are associated with specific authors in the supplementary data) 

In the table: cells marked in red represent the worst relationship between number of criteria mentioned/total 

number of criteria; cells marked in yellow represent the best relationship between number of criteria 

mentioned/total number of criteria; cells marked in blue represent both the sum of mentions of each criterion in 

all SEA reports and the sum of mentions of criteria for each SEA report. The coloured cells in the SEA report 

column represent the four different sectors analysed following the key in Table 1. 

 

From Table 4 it is clear that the SEA reports have a focus on three of the criteria (#1, #6 

and #7), to the exclusion of most of the others. Indeed, the Brazilian SEA reports largely ignore 

two of the main aspects expected to protect biodiversity in SEA – habitat loss and 

fragmentation as highlighted by Gontier et al. (2006). This calls into question the extent to 

which biodiversity and ecosystems are evaluated within the SEAs, and a particular point of 

note is the lack of consideration of any alternatives that might mitigate some of the species-

level impacts or provide other opportunities for biodiversity improvement (criteria 9 and 10, 

except for one mention only in SEA report 18 and SEA report 27, respectively).   

Whilst this research does not evaluate the extent to which criteria are satisfied in the  SEA 

report (rather it reports the extent to which elements included in the criteria are mentioned), it 

is clear that no SEA addressed all ten criteria, although one case did present data associated 

with 9 out of 10 criteria, another SEA report presents 6 of 10 criteria and 3 other SEA reports 

5 of 10 criteria; that means only 14% of the sample addressed more than 5 criteria; 86% 

addressed fewer than 4 out of 10 criteria, and 57% addressed fewer than 3 criteria. Whilst all 

the criteria are not relevant to all cases (e.g., criterion 8 on potential damage to ecosystem 

services on which local communities rely), it is still clear that, with the exception of the SEA 

report (number 27), the focus is very much on quantifying baselines at the expense of 

considerations of the implications of any changes. This undermines (or at least contributes little 

to) the safeguarding of Brazilian biodiversity in sectoral and regional planning. 

The year in which the SEA report was published has no apparent influence on the extent 

to which the criteria are addressed. Therefore, there is no evidence of a temporal vector for 

strengthening biodiversity in the practice of Brazilian SEA reports, as might be expected from 

the ongoing establishment and development of major biodiversity milestones worldwide. Nor 

could any meaningful patterns be identified in relation to the consultancy company responsible 

for the SEA, the biome in which the plan was situated, the level of governance, the type of 

planning or the sector covered.  



 

Table 5 presents some examples for applying the criteria presented in Table 2 and 

explained in Table 3 to two of the 35 Brazilian SEA reports. As examples, Table 5 indicates 

text extracts which have been coded against the first ten criteria for two example SEA reports. 

Full coding data (in Portuguese) are provided as supplementary data. Table 5 provides insights 

into how SEA reports embrace proposals to deal with species and ecosystem levels of 

biodiversity mainly related to the context of the affected ecosystem. Many ways are found to 

address the criteria by not only identifying and featuring important species and ecosystems but 

also identifying and understanding threats to them and proposing ways to address them in 

planning. The wealth of details about species and ecosystems can provide the necessary 

elements to represent the magnitude of planning impacts and guide decision making. One way 

to deal with these threats and promote opportunities to integrate biodiversity in planning is 

achieved by proposing specific actions inside the program and the plan guided by SEA.  

 

 

Table 5 – Results of qualitative analysis. 

 

C
ri

te
ri

a
 

Examples 

SEA report (number 27) SEA report (number 8) 

1 

18 times (1 example): 
“Reduction of connectivity between protection areas” (p.357) 

7 times (1 example): 
“… due to the cumulative impact caused by the projects, an 

increase in the population declines of fish and crustaceans, among 

other species dependent on these environments…” (p.414) 

2 

 

2 times (2 examples): 
“Changes in land use … should decisively and irreversibly alter the 

vegetation formations associated with the riverbanks, the lagoon and 

estuary” (p.310) 
“Effects on the quantity and quality of water drained into the marine 

environments of the region, reducing the fish population” (p.336) 
 

1 time (1 example): 
“The increase in vessel traffic and the cumulative impact resulting 

from the sum of the projects will cause greater contamination by 

polycyclic aromatic hydrocarbons in the biota …” (p. 414) 

3 

3 times (1 example): 

“Increase in the number of elements of fauna and flora on the state 

list of endangered species, as well as migration of species from lower 

to higher levels of criticality” (p. 447) 

1 time (1 example): 

“Tendency towards the elimination of forest fragments around the 

Arch … and consolidation of the physical isolation of remnants of 

vegetation…” (p. 441) 

4 

3 times (1 example): 

“an increase in the pressure on game fauna — which includes several 

species threatened with extinction …” (p. 61) 

Without data 

5 

5 times (1 example): 

“Significantly increased risk of introduction of exotic 

species/pathogens” (p. 336) 
 

Without data 

6 
40 times (1 example) “Definitive alteration of plant formations 
associated with the banks of rivers, the lagoon and the estuary, as a 

result of changes in land use …” (p. 334) 

11 times (1 example): 



 

“The Arch will be responsible for reducing the area of remaining 

vegetation, as well as for the fragmentation of important forests in 
the lowland region…” (p. 411). 

7 

18 times (1 example):  

“Improved environmental management with the implementation of 
Management Plans for protected areas, with the support of 

environmental compensation arising from new ventures (airport and 

others) and from the oil sector, although the lack of environmental 
inspection persists” (p. 256) 

4 times (1 example): 

“New preservation requirements due to PLANGAS projects, 
especially those that directly affect sustainable use protection areas, 

such as the Cabiúnas-REDUC Gas Pipeline” (p. 441) 

8 

5 times (1 example): 
“Reduction or elimination of ecological processes in aquatic 

environments due to silting, eutrophication and contamination” (p. 

358) 

3 times (1 example): 
“Despite efforts to hire local and regional labor, there is no way to 

ensure that new urban groups do not form, causing further 

degradation of environments such as mangroves, especially those 
in the Guapimirim environmental protection area, a system on 

which countless species depend. of crustaceans, resources that 

socially and culturally maintain crab collectors” (p. 415) 
 

9 

 

Without data Without data 

10 
1 time (1 example): 
“implementation of programs for environmental quality recovery and 

reintroduction of native species” (p. 357) 

Without data 

Note – Table 5 provides examples only, with all cases provided for two selected EISs up to a frequency of 2 

mentions in the EIS, otherwise just one example is provided. The full dataset corresponding to the results 

presented in Table 4 below are supplied as supplementary data. 

 

 

 

4. Discussion and conclusions  

The proposed criteria demonstrated that it is possible to identify whether the main 

elements of biodiversity were considered in the content of an SEA report, albeit the analysis 

does not fully evaluate the substance of the consideration of biodiversity. This is in line with 

most quality review approaches in environmental assessment which largely focus on absence 

or inclusion of elements, rather than comprehensive evaluations of the substance of the content 

(Bond et al., 2017). Nevertheless, it does provide a framework which non (biodiversity) experts 

can utilize to identify the major omissions in practice and/or to identify good practice examples. 

Thus, the proposed criteria were used successfully to assess the scope of biodiversity 

coverage in a number of SEA reports. The criteria make it possible to establish a comparative 

rule between the SEA reports and what is expected to meet good biodiversity practices. At the 

same time, some pitfalls must be avoided when applying the criteria. The fact that the same 

criterion is identified several times more in one SEA Report than another, does not necessarily 

make it better. The next steps to advance the assessment of the depth of biodiversity inclusion 

could focus on proposing a quality scale derived from these criteria, along the lines of those 

used in the well-known Lee et al. (1999) review package for Environmental Impact Statements. 



 

However, such quality scales are generally designed to be used by non-experts and so can fail 

to register the use of poor techniques. 

The application of the criteria to the diverse sample of SEA reports worked as a 

magnifying glass to highlight central aspects of biodiversity coverage in planning. The results 

from the Brazilian sample confirm the failure to honour the commitments assumed by Brazil 

as a signatory of the main conservation treaties, eventually conditioning a better assessment of 

biodiversity in planning guided by the Brazilian SEA cases. Thus, this research diverges from 

the instrument's expectations, highlighted, in 2006, by Gontier et al. (2006, p.282) that “SEA 

could provide an opportunity to determine whether proposed developments, when considered 

in their entirety, are compatible with national or international goals for biodiversity”; and it 

points to a lack “of a consistent quality in current biodiversity assessments” that was also 

identified by Gontier et al. (2006, p.282). Thus, the findings suggest that SEA practice needs 

to develop if, according to Ives et al. (2015), SEA can provide a framework for contributing to 

achieving conservation feasibility with the legislation support. 

Except for one report (SEA report 27), SEA reports currently focus on specific issues 

related to the biodiversity baselines and, to a much lesser extent, questions aimed at an 

integrated and in-depth analysis of biodiversity. Although the purpose of this paper was not to 

analyse the individual quality of the selected set of SEA reports, some aspects can be identified 

in SEA report 27 that helps to explain why it stands out among the others. This SEA was an 

initiative of the Environment Secretariat concerned with the intended investments for the cocoa 

region of the state of Bahia (Brazil), with a focus on avoiding conflicts between biodiversity 

conservation, tourism activities and a set of planned ventures. Therefore, sustainability and 

biodiversity play a leading role in the scope of this SEA. This SEA report was carried out by a 

consulting firm that is based within a postgraduate group at one of the most renowned Brazilian 

public universities, which produced 6 of the 35 SEA reports analysed in this work. The final 

SEA report was supported by public participation to evaluate its draft SEA report. Brazilian 

studies that also used this SEA as an object of study identified some evidence of 

procedural/substantive effectiveness on SEA (Tshibangu and Montaño, 2019) and good 

practices for including issues related to climate change in planning guided by SEA (Nadruz et 

al., 2018). 

Even in a context with a strong focus on biodiversity conservation, Gutierrez et al. (2021) 

using comprehensive criteria identified widely varying levels of biodiversity inclusion in SEA 

reports analyzed and room to improve the integration of biodiversity into the SEA. This 



 

reinforces the value of a simple tool to assess the inclusion of biodiversity in current SEA 

practice. Brazilian SEA reports results show that SEA practice undermines, or at least fails to 

contribute to, the proposal for safeguarding the protection and conservation of Brazilian 

biodiversity in sectoral and regional planning guided by the SEA tool. This tallies with the 

findings of Söderman and Saarela (2010) who considered that SEA applied to spatial plans was 

very baseline-oriented, with a narrow biodiversity view, that failed to fully embed biodiversity 

into planning. In this sense, Mörtberg et al. (2007), Ives et al. (2015) and Whitehead et al. 

(2017) recommend approaches for broadening the perspective of biodiversity in SEA that can 

be used as pathways to strengthen the consideration of biodiversity in SEA practice.  

The geographical location, or sectoral focus of the plans subjected to SEA had no 

discernable influence on the results. Although there are two hotspots among Brazilian biomes, 

it was not verified that the type of biome led to a more detailed analysis of biodiversity. In this 

sense Guerra et al. (2021) discussed some advances and gaps in ecological restoration works 

in Brazilian biomes and verified important regional knowledge gaps for the Pantanal, Caatinga 

and Pampa. According to these authors the Atlantic Forest is the most cited biome, however, 

data from temporal monitoring is more frequent in the Amazon, Cerrado, Caatinga and Pampa. 

This reveals a need to understand how to integrate the specific characteristics of particular 

biomes in SEAs.  

Regarding sectoral and regional development, except for one case that stood out among 

the others, there are no results that indicate any type of planning that is strategic in the 

integration of biodiversity. The fact that one SEA does, however, appear to meet the majority 

of the criteria suggests that good practice is possible, and there is potential to properly consider 

biodiversity through SEA. Thus, aspects such as who requests the SEA, the scope of the SEA, 

experience and technical quality of the group that carries out the SEA, the context of its 

realisation and effective public participation can be some elements to be explored in the 

practice of SEA to guarantee good results regarding the inclusion of biodiversity in the 

planning. The issue may be, therefore, a need to develop capacity amongst SEA practitioners 

in Brazil as also revealed by understanding this outstanding case. According to Almeida et al. 

(2022) the teaching of SEA in Brazil is still very incipient. 

These findings further reinforce what has been revealed in previous research (Montaño 

and Fischer, 2019; Tshibangu and Montaño, 2019), that Brazilian SEA practice, in the absence 

of directed guidance, adds little to providing strategic safeguards to relevant sustainability 

issues, adding a failure to integrate biodiversity to the existing knowledge of failure to integrate 



 

climate change (Nadruz et al., 2018). Finally, the findings of this work are relevant beyond the 

Brazilian case study and the framework may be useful in the analysis of other contexts in which 

SEA has been applied, made possible using these objective ex-post criteria that allow the 

identification of ways to strengthen the integration of biodiversity into SEA practice. 
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