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Abstract 

Effective biodiversity governance has to address the spatial aspects of biodiversity conservation in 

relation to government levels. Despite advances in implementing instruments that reward 

conservation at the private level (e.g., PES to landowners), there are few instruments addressing 

public actors. This might lead to an underprovision of the public good biodiversity conservation, since 

in such context ǎǳōƴŀǘƛƻƴŀƭ ƎƻǾŜǊƴƳŜƴǘǎ ŘƻƴΩǘ ƘŀǾŜ ƛƴŎŜƴǘƛǾŜǎ ǘƻ ǘŀƪŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ōŜƴŜŦƛǘǎ ƛƴǘƻ 

account, especially those affecting other jurisdictions beyond their own boundaries. Ecological fiscal 

transfer ς EFT is an instrument that has potential to address this issue. EFTs are distributed from 

higher to lower levels of government based on ecological indicators. So far, only Brazil and Portugal 

have adopted EFTs. In Brazil, the focus of this study, many States have adopted EFTs as 

compensation mechanism for municipalities, taking into account, for instance, protected area 

coverage. Even in Brazil, however, there is no EFT at the federal level. This is a matter of concern, 

since biodiversity conservation and regulatory arrangements of many ecosystem services are usually 

associated with state level and not with municipal level. This is aggravated by the fact that Brazil is a 

country of continental dimensions and great regional disparities, which are also reflected by an 

unequal spatial distribution of biodiversity conservation.  

This study evaluates the policy options for the implementation of a federal-state EFT in Brazil. First, 

to establish the rationale for a federal-state EFT, it evaluates the role of federal and state 

governments in the provision of biodiversity conservation in Brazil. This includes an overview on the 

allocation of ecologic public functions, the financing of those functions and an analysis of biodiversity 

relevant policies (the National System of Conservation Units, the Brazilian Forest Code and 

Indigenous Lands) focusing on spatial distribution and effects of their implementation in relation to 

government levels. The context found can be summarized as one of: 1) shared and unclear allocation 

of ecologic public functions; 2) conservation as a function of federal and state governments; 3) 

underfinancing of the environmental public sector in general, and of biodiversity conservation in 

particular; 4) underprotection of Brazilian biomes and of areas of high biological importance; 5) 

uneven distribution of conservation efforts/restrictions among regions and States; 6) stagnating 

decentralization of providing biodiversity conservation. Three possible justifications for the 

establishment of a federal-state EFT in Brazil were identified in this context: achievement of national 

objectives, compensation for opportunity costs and compensation for management costs.  

Second, the study focuses on the potential design of a federal-state EFT in Brazil. Aspects discussed 

include the indicated type of transfer, potential indicators to be used and whether a modification of 

existing transfers or the creation of a new one should be preferred. Regarding the type of transfer, 

conditional non-matching output-based transfers are seen as the first best option, as they ensure 

accountability and preserve subnational autonomy, but their adoption faces practical and legal 

constraints. Three criteria guided the selection of indicators: relevance for biodiversity conservation; 

incentives created; and availability (or future availability) of data. Among the indicators considered, 

protected area coverage was chosen, complemented by different weighting factors related to 

management level, biological importance and management category. A modification of an existing 
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federal-state general purpose transfer scheme, the Fundo de Participação dos Estados ς FPE, is 

identified as the most viable alternative of establishing a federal-state EFT in Brazil, based on the 

existence of a policy window. This option is called FPE Verde.  

Finally, to explore this alternative, an ex-ante scenario analysis is conducted to compare different 

design options. Our first FPE Verde scenario is based on an existing law project which is compared to 

a second scenario developed in this study. Both scenarios are compared in terms of environmental 

effectiveness, cost-effectiveness, distributive impacts and legal and institutional aspects. We 

conclude that the implementation of a federal-state EFT would represent a step forward in the 

process of establishing a true ecological equalization in Brazil, providing the States with the financial 

resources necessary for this public good of national and international importance. However, the 

existing FPE Verde proposal has its weaknesses, since actual conservation benefits or costs incurred 

for its achievement are not considered. Small changes, introduced by our own, second scenario, 

would greatly improve the existing proposal, potentially enhancing its environmental effectiveness 

and distributive impacts. 



vii 

Table of Contents 

Chapter 1. Introduction ........................................................................................................... 1 

1.1. Research motivation and problem .......................................................................................... 1 

1.2. Objectives and research question ........................................................................................... 3 

Chapter 2. Theoretical Framework .......................................................................................... 5 

2.1. Principles of fiscal federalism .................................................................................................. 5 

2.2. Intergovernmental fiscal transfers .......................................................................................... 7 

2.2.1. Rationale ......................................................................................................................... 7 

2.2.2. Types of transfers and their purposes ............................................................................. 8 

2.3. Environmental federalism and ecologic public functions ..................................................... 10 

2.4. Biodiversity conservation and provision of ecosystem services ........................................... 12 

2.4.1. Biodiversity and ecosystem services as public goods .................................................... 13 

2.4.2. The role of protected areas ........................................................................................... 15 

2.5. Ecological fiscal transfers - EFTs ............................................................................................ 17 

2.5.1. Theoretical foundation .................................................................................................. 17 

2.5.2. EFTs in practice: Brazil and Portugal ............................................................................. 20 

2.5.3. Ecological fiscal transfer design and evaluation ........................................................... 23 

Chapter 3. Environmental Federalism and Biodiversity Conservation in Brazil ......................... 26 

3.1. Ecological public function assignment .................................................................................. 26 

3.2. Financing the public provision of biodiversity conservation and ecosystem service 

management ..................................................................................................................................... 29 

3.3. Biodiversity Conservation: the National System of Conservation Units ............................... 33 

3.3.1. Context and evolution ................................................................................................... 33 

3.3.2. Conservation units: spatial distribution ......................................................................... 35 

3.3.3. Conservation units: management level ......................................................................... 46 

3.4. Other relevant instruments for biodiversity conservation in Brazil ...................................... 49 

3.4.1. The Brazilian Forest Code:  conservation and conflicts ................................................. 49 

3.4.2. Indigenous Lands ς ILs: also protected areas ................................................................ 51 

3.5. Rationale for federal-state ecological fiscal equalization in Brazil ........................................ 52 

3.5.1. National objectives and Spillover benefits..................................................................... 54 

3.5.2. Compensation for Opportunity costs ............................................................................. 54 

3.5.3. Compensation for Management costs .......................................................................... 55 

3.5.4. The way forward ............................................................................................................ 56 



viii 

Chapter 4. Policy options for a Federal-State EFT arrangement in Brazil .................................. 57 

4.1. Fiscal federalism and fiscal transfers in Brazil: an overview ................................................. 57 

4.1.1. Overview ........................................................................................................................ 57 

4.1.2. Major types of fiscal transfers in Brazil ......................................................................... 59 

4.2. Federal-State EFT: considerations on design ........................................................................ 64 

4.2.1. Type of transfer ............................................................................................................. 64 

4.2.2. Indicators ....................................................................................................................... 67 

4.3. Policy options ........................................................................................................................ 73 

4.3.1. New transfer scheme: considerations on possible options for funding ......................... 73 

4.3.2. Incorporating ecological indicators into existing transfers ........................................... 75 

Chapter 5. FPE Verde:  evaluating a proposed Federal-State EFT arrangement ........................ 78 

5.1. FPE Verde: scenarios ............................................................................................................. 78 

5.1.1. Existing proposal: the scenario BASIC ........................................................................... 78 

5.1.2. Alternative design: the scenario ALTERNATE ................................................................ 80 

5.1.3. The scenarios BASIC2 and ALTERNATE2 ........................................................................ 82 

5.2. Methodology ......................................................................................................................... 83 

5.2.1. Calculating protected area coverage ............................................................................ 83 

5.2.2. Calculating FPE Verde transfers based on scenario BASIC ............................................ 86 

5.2.3. Calculating FPE Verde transfers based on scenario  ALTERNATE .................................. 86 

5.3. Results ................................................................................................................................... 87 

5.3.1. SCENARIO BASIC ............................................................................................................ 87 

5.3.2. SCENARIO BASIC2 .......................................................................................................... 89 

5.3.3. SCENARIO ALTERNATE ................................................................................................... 90 

5.3.4. SCENARIO ALTERNATE2 ................................................................................................. 93 

5.4. Evaluation of the proposed designs ...................................................................................... 93 

5.4.1. Environmental effectiveness .......................................................................................... 93 

5.4.2. Cost-effectiveness and other means of economic efficiency ......................................... 94 

5.4.3. Social and distributive impacts ...................................................................................... 95 

5.4.4. Legal and institutional factors ....................................................................................... 97 

Chapter 6. Conclusion ........................................................................................................... 99 

References..........................ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ101 

!bb9·9{ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦмлт 



ix 

List of Figures 

Figure 2.1 ς The Millennium Ecosystem Assessment classification of ecosystem services and their 

relation to human well-being. Source: Millennium Ecosystem Assessment, 2005). ....................... 13 

Figure 2.2 ς Benefits and costs of protected areas in relation to spatial scales. (Source: Kettunen et 

ŀƭΦΣ нллфύΧΧΧΦ ................................................................................................................................. 16 

Figure 3.1 ς Public expenditure of federal (a), state (b) and municipal (c) governments for the years 

of 1996-1998 by public functions. Arrow indicates expending on environmental protection 

function. Source: IBGE (2001). ......................................................................................................... 30 

Figure 3.2 ς Evolution of protected area coverage in Brazil, from 1934 to 2010, indicating the relative 

contribution of conservation unit groups (SP=strictly protected; SU =sustainable use) and 

management levels (federal or state). Overlapping areas were not discounted. Source: data from 

CNUC/MMA (2010). ......................................................................................................................... 33 

Figure 3.3 ς Spatial distribution of conservation units and indigenous lands in Brazil. Source: own 

representation based on data from CNUC/MMA (2010). ................................................................ 36 

Figure 3.4 ς Conservation unit coverage in Brazil by State (% of State territory). Source: own 

calculation and representation with data from CNUC/MMA (2010) ............................................... 38 

Figure 3.5 ς Relative contribution of conservation unit groups (Strictly Protected; Sustainable Use ς 

APA and; Sustainable Use ς except APA) by State in Brazil. ............................................................ 40 

Figure 3.6 - Simulation of State relative performance in the achievement of CBD´s biodiversity target 

in relation to Brazilian biomes and relevant conservation unit coverage 2010 biodiversity target 

(30% for Amazônia and 10% for the other biomes).  The color scheme indicates performance in 

the achievement of targets in each State: red= less than 50%; yellow=50%-100% and; green= 

more than 100%. Source: own elaboration based on CNUC/MMA (2010). .................................... 43 

Figure 3.7 ς Priority Areas for the Conservation, Sustainable Use and Benefit Sharing of Brazilian 

Biodiversity. Source: own elaboration with data from MMA (2007). .............................................. 44 

Figure 3.8 ς Relative contribution of groups and management levels to total conservation unit 

coverage from 1980-2010. Source: own elaboration with data from CNUC/MMA (2010). ............ 48 

Figure 3.9 ς Legal Reserve deficit in Brazil in terms of aggregate values by municipality. Source: 

Sparovek et. al. (2010). .................................................................................................................... 50 

Figure 4.1 ς Distribution of fiscal module sizes in Brazil by municipality. A fiscal module can be seen 

as an estimate of the area needed for a family farm to be economically sustainable in the context 

of that specific municipality. Source: Own representation with data from INCRA (2007). ............. 70 

Figure 4.2 ς Map of Brazil showing the distribution and frequency of vegetation fire outbreaks in 

2010ΧΧΧΧ ....................................................................................................................................... 71 

Figure 5.1 ς Stepwise framework of the spatial approach for calculating protected area coverage 

indicator under CBD´s 2010 Biodiversity Target.   Source: Bubb at. al. (2009) ................................ 84 

Figure 5.2 ς Distribution of Brazilian States in the categories proposed by Complementary Law 

Project n. 351/2002, with indication of the respective region ........................................................ 88 

Figure 5.3 ς FPE Verde transfers by States in scenario ALTERNATE, with indication of the type of PA 

that gave origin to the transfer. ....................................................................................................... 92 

Figure 5.4 ς Distribution of FPE Verde transfers by regions in scenarios BASIC and ALTERNATE. ....... 97 



x 

List of Tables 
 
Table 2.1 ς Classification of goods in relation to characteristics of excludability and rivalry. Public 

goods are indicated in grey. ............................................................................................................. 14 

Table 2.2 ς Weighting factors for different protected area management categories in ICMS-Ecológico 

schemes implemented in different Brazilian States. ....................................................................... 21 

Table 3.1 ς Federal environmental expenditure from 1993 to 2000. .................................................. 31 

Table 3.2 ς Classification and purpose of conservation unit - CU categories in Brazil, as defined by the 

National System of Conservation Units ς SNUC (Law 9985/00). Correspondence to IUCN category 

system is also indicated, as well as the number of federal and state managed CUs (NA=not 

available)ΧΦ ...................................................................................................................................... 34 

Table 3.3 ς Conservation unit coverage in Brazil by region. ................................................................. 35 

Table 3.4ς Sustainable Use conservation unit coverage in Brazil by region. ........................................ 39 

Table 3.5 ς Conservation unit coverage in Brazilian biomes. Source: MMA (2010). ............................ 42 

Table 3.6 ς Distribution of priority areas for conservation by regions and States (1), indicating also: 

the extent of these areas covered by protected areas (conservation units - CUs and indigenous 

lands -ILs) (2); covered only by conservation units (3) and; covered by conservation units except 

the category APA (4). ....................................................................................................................... 45 

Table 3.7 ς Priority areas for conservation in Brazil classified by level of priority, with indication of the 

share of these areas covered by conservation units (SP: Strictly Protected; SU: Sustainable Use) 

and indigenous lands (IL). ................................................................................................................ 46 

Table 3.8 ς Area of conservation units - CUs in Brazil by category and group, specifying percentage of 

state and federally managed CUs. ................................................................................................... 47 

Table 3.9 ς Proportion of conservation unit coverage, by category and in total, in relation to 

governmental management level for Brazilian States. Color scheme ranges from red (0%) to dark 

green (100%). ................................................................................................................................... 48 

Table 3.10 ς Area of indigenous land* by State and Region. ............................................................... 52 

Table 4.1 ς Regional distribution of disposable tax income in 2005. ................................................... 59 

Table 4.2 ς Federal-state fiscal transfers from the State Participation Fund ς FPE: legally defined State 

shares and total transfers in 2010. .................................................................................................. 61 

Table 4.3 ς Evaluation of possible indicators for a federal-state EFT in Brazil in relation to the 

established criteria for indicator selection (relevance for biodiversity conservation, incentive 

effects and availability of data). ....................................................................................................... 72 

Table 5.1 ς State categories according to percentage of the territory covered by conservation units or 

indigenous lands, and corresponding coefficients. Source: Complementary Law Project n. 

351/2002ΧΦΦ ..................................................................................................................................... 79 

Table 5.2 ς Weights attributed to the different indicators incorporated to the scenario ALTERNATE:82 

Table 5.3 ς Description and sources of data used for the simulations. ................................................ 84 

Table 5.4 ςClassification of the Brazilian States by protected area coverage categories, as proposed in 

the Complementary Law Project n. 351/2002, showing the area of each protected area category 

considered for the classification. ..................................................................................................... 87 



xi 

Table 5.5 ς Federal-state transfers in the FPE scheme after implementation of the FPE Verde 

according to scenario BASIC, with indication of winners and losers of the EFT implementation. .. 89 

Table 5.6 - Federal-state transfers in the FPE scheme after implementation of the FPE Verde 

according to scenario BASIC2, with indication of winners and losers of the EFT implementation. 90 

Table 5.7 ς Values for protected area coverage, fiscal module equivalent protected area coverage 

(FME) and weighted fiscal module equivalent protected are coverage in Brazil by State. ............. 91 

Table 5.8 - Federal-state transfers in the FPE scheme after implementation of the FPE Verde 

according to scenario ALTERNATE, with indication of winners and losers of the EFT 

implementation. ............................................................................................................................... 92 

Table 5.9 - Federal-state transfers in the FPE scheme after implementation of the FPE Verde 

according to scenario ALTERNATE2, with indication of winners and losers of the EFT 

implementation. ............................................................................................................................... 93 

Table 5.10 - Winners and losers of the FPE Verde implementation in four different scenarios. ......... 96 

 



xii 

List of Acronyms 

ABEMA - Association of the State Environmental Agencies  

ANAMMA ς Association of Municipalities and the Environment 

CLP ς Complementary Law Project 

EFT ς Ecological Fiscal Transfer 

FPE ς Fundo de Participação dos Estados (States´ Participation Fund) 

FPM ς Fundo de Participação dos Municípios (Municipalities´ Participation Fund) 

FUNDEB ς Basic Education Fund 

IBGE - Brazilian Institute for Geography and Statistics 

ICMS-E ς ICMS Ecológico 

IL ς Indigenous Land 

INCRA - Brazilian Institute of Colonization and Land Reform  

INPE - National Institute for Space Research 

IPI ς Tax on Industrialized Products 

IR ς Income Tax 

MEA ς Millennium Ecosystem Assessment 

MMA - Ministry of Environment 

PA ς Protected Area 

SISNAMA - National System of the Environment  

SNUC - National System of Conservation Units 

SUS ς Unified Health System 

TEEB ς The Economics of Ecosystems and Biodiversity 



1 

Chapter 1. Introduction 

1.1. Research motivation and problem 

Oceans, terrestrial systems and the atmosphere have been intensively transformed by humans, 

above all during the last 50 years (Millennium Ecosystem Assessment, 2005), a trend that is widely 

recognized as unsustainable. The challenges are immense, especially considering that economy has 

been guided by metrics that ignores market distortions and regulatory failures that exclude most 

non-marketed natural capital assets (TEEB, 2008; UN, 2009). In a context of population increasing 

more than two-fold and economy more than six-fold since 1960, the misleading valuation following 

these metrics are the main cause of the observed degradation or unsustainable use of biological 

resources and many ecosystem services and has expected impacts in human well-being, especially in 

the case of the poor (Millennium Ecosystem Assessment, 2005; TEEB, 2008). 

Guided by this άŘŜŦŜŎǘƛǾŜ ŎƻƳǇŀǎǎέ, there is a tendency not to assign value to the benefits of 

biodiversity and ecosystem service provision and to assign value to activities that are likely to 

degrade natural capital assets (TEEB, 2008). Rewarding unrecognized benefits from biodiversity 

conservation and ecosystem services and penalizing uncaptured costs related to their degradation is, 

thus, one of the compelling policy tasks to deal with the disconnection of the economy from ŜŀǊǘƘΩǎ 

life sustaining system (TEEB, 2008). As concluded by recent influential international studies, such as 

the Millennium Ecosystem Assessment (2005) and The Economics of Ecosystems and Biodiversity ς 

TEEB (2010), economic and financial interventions can be powerful tools to correct these failures, 

contributing to better conservation and sustainable use of biodiversity and ecosystem services.  

These interventions have to acknowledge that biodiversity conservation involves costs and consider 

who benefits from and who pays for the provision of ecosystem services. On the private level, there 

have been notable advances in the compensation of private landowners for the provision of those 

services, by the establishment of payment for ecosystem services - PES schemes, for instance. 

Examples can already be found in many countries, both developed and in development, like Costa 

Rica, Mexico, China and USA, just to mention some (Engel et al., 2008). PES is considered to be a 

promising tool, with wider application needed in larger scales to evaluate its true potential (Wunder, 

2005). On the public level, however, there are very few examples of arrangements compensating 

governments for their efforts in the conservation of natural areas. Especially complex is the case of 

federal countries, where autonomous subnational governments many times face the responsibility 

and costs of maintaining or enhancing biodiversity conservation and ecosystem service provision. 

Benefits, on the other hand, are mainly affecting national and global levels (Ring, 2008b) or 

neighboring jurisdictions. 

Consider, for instance, carbon storage in locally protected forests, with global benefits related to 

global warming, or the case of a State or municipality that establishes a protected area for 

biodiversity conservation, or has portions of its territory defined as protected by higher level of 

government. In both cases local/regional governments are incurring costs - or being submitted to 

them - and receiving only part of the benefits. Costs, in this case, can be either opportunity costs 
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(e.g., restriction of economic use of land) or direct costs related to public functions (e.g., 

enforcement and monitoring) (Ring, 2008b). Such situations may lead to underprovision of public 

ƎƻƻŘǎΣ ǎƛƴŎŜ ǎǳōƴŀǘƛƻƴŀƭ ƎƻǾŜǊƴƳŜƴǘǎ ŘƻƴΩǘ ƘŀǾŜ ƛƴŎŜƴǘƛǾŜǎ ǘƻ ǘŀƪŜ ǎǇƛƭƭƻǾŜǊ ōŜƴŜŦƛǘǎ1 into account, 

leading to decisions and an allocation of resources that might not be the most efficient in a national 

perspective (Boadway & Shah, 2009). This can potentially affect a fair and efficient public provision of 

biodiversity conservation in a federal country. Effective biodiversity governance, ecosystem services 

included, has, thus, to address the spatial aspects of biodiversity conservation in relation to 

government levels (Perrings & Gadgil, 2003).  

In federal countries, there are policy instruments that might be applied for internalization of spillover 

benefits. One of these is intergovernmental fiscal transfers (Oates, 2001), mechanisms higher levels 

of government adopt to share revenues with lower levels (Shah, 2007). Depending on the design, 

these transfers can be used for purposes of fiscal equalization and compensation for spillover 

benefits, being a candidate to address the problem of provision of ecosystem services in federal 

countries. The consideration of environmental aspects in the definition of such transfers is, however, 

far less recognized than socio-economic functions (health and education, for instance) (Kumar & 

Managi, 2009). 

In sum, the problem faced by this research is the lack of mechanisms that take into account benefit 

spillovers from biodiversity conservation in relation to governmental levels, favouring underprovision 

of this public service. The research motivation is to advance the knowledge on the design of 

ecological fiscal transfers as a means of achieving more efficiency and equity in the public provision 

of ecosystem conservation, contributing to the lacuna pointed by Ring (2002)Υ άŦŜǿ studies exist so 

far that investigate intergovernmental fiscal relations for their potential to adequately consider 

ŜŎƻƭƻƎƛŎŀƭ ŀǎǇŜŎǘǎ ƛƴ ǘŜǊƳǎ ƻŦ ǇǳōƭƛŎ ŦǳƴŎǘƛƻƴǎ ŀƴŘ ŀǇǇǊƻǇǊƛŀǘŜ ŦƛƴŀƴŎƛƴƎέΦ  

In this context, there are several reasons for exploring the case of Brazil. Brazil has been a pioneer in 

the application of ecological fiscal transfers. Since the early 1990´s, many States have adopted it as a 

compensation mechanism for municipalities based on ecological indicators, protected area coverage 

being the most common (May et al., 2002; Ring, 2008b). So far, the Ecological ICMS ς ICMS-E, or 

ecological Value-Added-Tax, has been adopted by more than half of the 27 Brazilian subnational 

governments2 (TNC, 2010). The pioneer experience in the application of this economic instrument for 

conservation has not led, however, to similar incorporation of ecological criteria in the fiscal transfers 

from the federal government to the States.  

The inexistence of such an instrument in the federal level is a matter of concern, since biodiversity 

conservation and regulatory arrangements of many ecosystem services, such as protected areas and 

deforestation control, are more associated with state level and federal level than with local 

                                                           
1
 The existence of spillover benefits means that benefits affect also those not directly involved in the provision 

of the good. 
2
 There are 26 States in Brazil and a Federal District. When referring to subnational governments we are 

addressing specifically the States. The terms will be used interchangeably along this thesis, as will also the 
terms local government and municipality.   
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governments (Young & Roncisvalle, 2002). This is aggravated by the fact that Brazil is a federal 

country of continental dimensions and enormous regional disparities (Serra & Rodriguez Afonso, 

1999), which are also reflected by an unequal spatial distribution of biodiversity conservation (Roma 

& Viana, 2009). These disparities related to biodiversity conservation are evident in many ways: (1) 

disproportionate distribution of natural vegetation remnants and protected areas; (2) different levels 

of restriction on land use among States (e.g., restrictions from the Brazilian Forest Code); (3) 

disproportional demand to cope with biodiversity loss drivers, such as deforestation.  

In sum, besides the undisputed relevance of the country in the environmental arena, e.g. for the 

global efforts related to biodiversity conservation and global warming, Brazil is familiar with 

ecological fiscal transfers to local level, what potentially facilitates the adoption of the instrument at 

a higher level of government. The existence of an already proposed federal-state EFT, which still 

remains as a law project, is also to be considered. This law project intends to incorporate a protected 

area indicator into a major federal-state intergovernmental fiscal transfer arrangement, the Fundo 

de Participação do Estados ς FPE (Stateś  Participation Fund).  Since the FPE has to be reformulated 

until 2012, following a decision of the Brazilian Supreme Court, there will be a policy window for the 

discussion and incorporation of the EFT.   

Considering this context, the purpose of this research is to analyze policy options and constraints for 

establishing federal-state ecological fiscal transfers in Brazil, focusing specially on protected areas. In 

this sense, we will: 1) analyze the existing federal-state fiscal transfers in Brazil, evaluating possible 

integration of ecological indicators related to protected areas and; 2) carry on a more detailed 

analysis of an already proposed federal-state EFT mechanism, the FPE Verde, which is, since 2000, 

under evaluation of the Brazilian Congressional House.  

1.2. Objectives and research question 

Considering the motivation and the problem exposed, the question guiding the conduction of this 

thesis is:  

¶ Which are the options for the implementation of a federal-state ecological fiscal transfer 

mechanism for biodiversity conservation in Brazil? 

The general objective is to evaluate policy options and constraints for the design and implementation 

of an EFT mechanism at federal level in Brazil, focusing on biodiversity conservation. A set of specific 

objectives was defined with the purpose of answering research questions that emerge when aiming 

to achieve this general objective: 

¶ Do the Brazilian regional differences related to biodiversity conservation and provision of 

ecosystem services provide justification for the implementation of ecological fiscal transfers? 

o Objective 1a: Understand the current allocation of ecological public functions  related 

to conservation among the different governmental levels (federal, state, municipal) 

and fiscal needs related to these; 

o Objective 1b: Explore regional inequalities related to biodiversity conservation and 

the provision of ecosystem services; 
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o Objective 1c: In face of the findings from previous objectives, explore the rationale 

for implementing a federal-state EFT in Brazil. 

¶ Which design would best fit the purposes of a federal-state EFT instrument in Brazil? 

o Objective 2a: Review, in brief, the existing experiences with environmental fiscal 

transfers, especially the case of ICMS-E in Brazil; 

o Objective 2b: Understand the Brazilian system of intergovernmental fiscal transfers; 

o Objective 2c: Evaluate intergovernmental fiscal transfer archetypes, looking for an 

adequate arrangement of a EFT instrument for biodiversity conservation and 

ecosystem service provision in Brazil; 

o Objective 2d: Evaluate indicators that could be used for a federal-state EFT;  

¶ Which are the policy options for implementing a federal-state EFT instrument in Brazil? 

o Objective 3a: Evaluate if existing intergovernmental transfers could incorporate 

environmental indicators; 

o Objective 3b: Evaluate the alternative of implementing the EFT as a new transfer 

scheme, indicating possible sources of financial resources for the scheme; 

¶ Which impacts could the implementation of a federal-state EFT potentially have? 

o Objective 4a: Understand the proposed Fundo de Participação dos Estados Verde ς 

FPE Verde (existing EFT proposal); 

o Objective 4b: Simulate the impacts of FPE Verde implementation using different 

scenarios, including scenario that incorporate indicators and design indicated by the 

analysis conducted in this study; 

o Objective 4c: Evaluate the scenarios in terms of environmental effectiveness, cost 

effectiveness, distributional impacts and legal and institutional setting; 
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Chapter 2. Theoretical Framework 

This chapter provides the theoretical background for the evaluation of policy options and constraints 

for the implementation of a Federal-State ecological fiscal transfer in Brazil. The structure proposed 

was conceived assuming that supportive theoretical background has to cover two fundamental 

issues: 1) it has to support analysis on efficient and fair provision of public goods and services in 

federal States; 2) it has to support the evaluation of governments as beneficiaries or providers of 

biodiversity conservation and ecosystem service provision. 

 In this direction, this thesis will be mainly grounded on the theoretical basis provided by fiscal 

federalism. Its concepts and prescriptions will provide basis for the analysis on how different levels of 

government relate, vertically and horizontally, in Brazil when it comes to biodiversity conservation. 

This will include evaluation of the functions that different levels of government exert for the 

provision of biodiversity conservation in Brazil and, also, the mechanisms in place to finance the 

expenditures related to those. Furthermore, the theoretical foundation for the design and evaluation 

of fiscal transfers also resides in the body of knowledge of fiscal federalism. 

Secondly, the ecosystem services approach will provide basis for recognition of benefits from 

biodiversity conservation and the role of Brazilian States, guiding considerations on the purpose and 

design of ecological fiscal transfer.  

2.1.  Principles of fiscal federalism 

Brazil shares the two characteristics that define whether countries are regarded to be federal States3; 

they exhibit, at least to some degree: a) different and overlapping levels of government and; b) 

different responsibilities assigned to those levels (Mueller, 2003, p. 210). This is reflected in a 

multioǊŘŜǊ ǎǘǊǳŎǘǳǊŜ άǿƛǘƘ ŀƭƭ ƻǊŘŜǊǎ ƻŦ ƎƻǾŜǊƴƳŜƴǘ ƘŀǾƛƴƎ ǎƻƳŜ ƛƴŘŜǇŜƴŘŜƴǘ ŀǎ ǿŜƭƭ ŀǎ ǎƘŀǊŜŘ 

decision-making responsibilities" (Boadway & Shah, 2009, p. 5). The public provision of biodiversity 

conservation in this multi-layered context is the major concern of this thesis, what makes the 

understanding of relations between levels of government a central question.   

The roles and relations between levels of government levels are the object of study of fiscal 

federalism (Ring, 2002). The scope of this subfield of public finance is broader than the budgetary 

                                                           
3
 As observed by Boadway and Shah (2009), there were 23 federal countries in 2008, including: Argentina, 

Australia, Austria, Belgium, Bosnia-Herzegovina, Brazil, Canada, Comoros, Ethiopia, Germany, India, Malaysia, 

Mexico, Micronesia, Nepal, Nigeria, Pakistan, Russia, St. Kitts and Nevis, Switzerland, United Arab Emirates, 

United States of America, and Venezuela. Other five countries have recently adopted federal features: 

Democratic Republic of Congo, Iraq, South Africa, Spain, and Sudan. 
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idea ǘƘŜ ǘŜǊƳ άŦƛǎŎŀƭέ implies (Oates, 1999). It deals with the whole range of issues related to the 

vertical structure of the public sector and its principles also extend to regulatory matters (Oates, 

1999; Oateǎ ϧ tƻǊǘƴŜȅΣ нллоύΦ CǊƻƳ ŀ ƴƻǊƳŀǘƛǾŜ ǇŜǊǎǇŜŎǘƛǾŜΣ ƛǘ ŜȄǇƭƻǊŜǎ ǘƘŜ ǉǳŜǎǘƛƻƴ ƻŦ άŀƭƛƎƴƛƴƎ 

specific responsibilities and regulatory instruments with the different levels of government so as best 

ǘƻ ŀŎƘƛŜǾŜ ƻǳǊ ǎƻŎƛŀƭ ƻōƧŜŎǘƛǾŜǎέ όhŀǘŜǎ ϧ Portney, 2003). In this direction, the concerns of the 

discipline are related to which functions and instruments are better centralized or decentralized, 

exploring the roles of different levels of government and the instruments used in the relations one to 

another (Oates, 1999).  It deals, thus, with the assignment problem, referring to the distribution of 

responsibilities among the governmental levels, and fiscal arrangements, referring to how the 

different levels fiscally relate (Boadway & Shah, 2009). 

Decentralization is the basic prescription of fiscal federalism, stating that the provision of a good or 

ǎŜǊǾƛŎŜ ǎƘƻǳƭŘ ōŜ ƻŦ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ άǎƳŀƭƭŜǎǘ ƧǳǊƛǎŘƛŎǘƛƻƴ ǿƘƻǎŜ ōƻǳƴŘŀǊƛŜǎ ŜƴŎƻƳǇŀǎǎ ǘƘŜ 

ǾŀǊƛƻǳǎ ōŜƴŜŦƛǘǎ ŀƴŘ Ŏƻǎǘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ǘƘŜ ǎŜǊǾƛŎŜέ όhŀǘes & Portney, 2003). The 

principle is based on the argument that circumstances and preferences determine the level of 

efficient provision of local public goods, and this varies among jurisdictions (Oates, 1999). Further 

arguments for decentralization are related to the need of competition in the public sector and the 

possible reduction in transaction and provisioning costs of some goods and services when delivered 

by decentralized governments (Ring, 2008a).  

There are, however, justifications for placing the provision of national public goods, which provide 

services for the entire population of the country, as a responsibility of a central government (Oates, 

1999). This would be the case of defense and external affairs, for instance (Boadway & Shah, 2009). 

The role of a central government in a federal system, according to the prescriptions of fiscal 

federalism theory, would be one related to the provision of national public goods, redistributive 

measures to support the poor and macroeconomic stabilization policies (Oates, 1999).   

Decentralized governments would provide local goods and services, which benefits are affecting 

citizens located within their jurisdictions.  Even for local public goods, however, it is likely to observe 

mismatches between political borders and spatial extent of benefits from different goods. Different 

ƎƻƻŘǎ ƘŀǾŜ ŘƛŦŦŜǊŜƴǘ ǎǇŀǘƛŀƭ ǎŎŀƭŜǎ ƻŦ ōŜƴŜŦƛǘ ǇǊƻǾƛǎƛƻƴΣ ŀƴŘ ƛǘ ƛǎƴΩǘ ǇƻǎǎƛōƭŜ ǘƻ ƘŀǾŜ ƻƴŜ ƧǳǊƛǎŘƛŎǘƛƻƴ 

defined for each good (Boadway & Shah, 2009). Provision of public goods by decentralized 

governments in these situations may generate spillovers between jurisdictions, or spatial 

externalities (Ring, 2008a). The possible solutions might be shifting decision making to higher levels 

of government, horizontal cooperation between the involved jurisdictions or compensating the 

provisioning jurisdiction for the internalization of the relevant benefits and costs (Oates, 2001; Ring, 

2008a). The matter is to reconcile local costs and national/global benefits. This discussion is of special 

interest when it comes to biodiversity conservation and ecosystem service provision, as discussed in 

the next sections of this chapter. 

It is important to highlight that the assignment of powers and implementation of optimal policies 

depend on equity and efficiency considerations, and these questions are more complex in federal 

states, since their inherent decentralization leads to fiscal inefficiencies and inequities (Boadway 

& Shah, 2009). Assigning functions to the different governmental levels involves creation of 
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expenditure needs, which have to be matched by revenue means, either by taxation and debt 

instruments or by transfers from higher levels of government (Boadway & Shah, 2009). The next 

section provides an overview of the later, intergovernmental fiscal transfers. The application of this 

instrument for biodiversity conservation purposes is the object of the present research.  

2.2. Intergovernmental fiscal transfers  

Intergovernmental fiscal transfers are a central part of public finance worldwide (Bird & Smart, 

2002), and in many countries it represents a significant portion of the revenue of subnational 

governments. In developing countries, grants represent 60% of subnational government budgets, in 

comparison to about 30% in OECD4 countries (Shah, 2007). As pointed out by Boadway and Shah 

(2009, p. 251ύΣ άbeyond the expenditures they finance, these transfers create incentives and 

accountability mechanisms that affect the fiscal management, efficiency, and equity of public service 

provision and government accountability to citizensέΦ  

2.2.1.  Rationale 

Fiscal transfers are an instrument to deal with a conflict inherent to fiscal federalism: 

decentralization, on one side, and the achievement of national objectives, on the other (Boadway, 

2007). Decentralization of both, expenditure and revenue raising, can lead to adverse consequences 

to the internal economic union of a federal State or to the achievement of national equality 

objectives; and intergovernmental fiscal transfers are a powerful instrument to deal with these 

consequences (Boadway, 2007). As Bird (2001, p. 25ύ ŜȄǇƭŀƛƴǎΣ άtransfers are needed if, for whatever 

reason, services must be provided by local governments that do not have the fiscal capacity to finance 

them at levels considered adequate, if there are externalities associated with the services in question, 

or if a country wishes to take inter-regional differences in needs into accountέΦ   

The main roles for grants in federal countries (Boadway, 2007; Boadway & Shah, 2009) can be 

summarized as follows: 1) closing the vertical fiscal gap; 2) equalization; 3) existence of spillover 

benefits and; 4) achievement of national objectives.  

The first, regarded as a passive role, is related to the closure of the fiscal gap existing between higher 

and lower levels of government, known as vertical fiscal gap. The case for revenue raising 

decentralization lies mainly in making lower levels of government accountable, in a way that they 

have to bear responsibility for financing their own expenditures. However, while decentralization of 

expenditure is considered to enhance cost-effectiveness of service delivery, revenue raising 

decentralization involves inefficiencies (Boadway, 2007). This makes the case for decentralization of 

expenditure stronger than the case for decentralization of revenue raising, and this leads to the 

existence of vertical gaps (Boadway, 2007). Decentralization of expenditure and decentralization of 

revenue raising have then to be coordinated. This implies that revenues collected by higher levels 

                                                           

4 Organization for Economic Cooperation and Development 
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have to be shared with lower levels to guarantee the provision of public services.  As put by Boadway 

and Shah  (Boadway & Shah, 2009), however, fiscal transfers should be the last resort for closing the 

vertical gap, to be applied after measures for enhancing decentralized revenue raising are exhausted.  

Second, equalization transfers are those that have the purpose of distributing revenues from better-

off to less-better-off jurisdictions (Boadway & Shah, 2009; Oates, 1999). They take into account that 

decentralization might lead citizens in different subnational governments to be treated differently, 

since there are disparities in the capacity of governments to collect revenues or differences in the 

costs of provision. This would lead to fiscal inequity, where citizens from wealthier States would 

systematically receive better services than citizens in other jurisdictions, and also allocative 

inefficiency, since it would represent an incentive for citizens to move to better-off States for reasons 

not related to labour productivity (misallocation of productive resources) (Boadway & Shah, 2009). 

Third, the existence of spillover benefits refers to cases where one jurisdiction incurs in costs for the 

provision of goods and services whereas the benefits affect not only its residents, but also citizens 

from other jurisdictions (Boadway & Shah, 2009). In these cases, the arrangements between the 

levels of government have to deal then with vertical and horizontal externalities. Vertical 

externalities are related to policies of different governmental levels that affects the residents of 

another level, while horizontal externalities are related to decisions of governments in the same 

levels (e.g., different States) that affect residents in other jurisdictions (Boadway & Shah, 2009). 

When these externalities are present, the jurisdiction bearing the costs has no incentive to provide 

the service, leading to possible underprovision (Boadway & Shah, 2009). More specifically, it is 

rational for the local government to provide the service to the extent that the related benefits stay 

within its boundaries, so that, as a consequence, the spillover part would not be provided. 

Fourth, achieving national objectives, on its side, is the justification for higher levels of government 

to influence decentralized decision making, so that subnational governments have incentives to 

consider national policy objectives in their expenditure programs. This is, as pointed by Boadway and 

Shah (2009), one of the most important roles of Federal-State transfers. This might serve to maintain 

the efficiency of internal common market or serve national equity or social policy considerations 

(Boadway & Shah, 2009). Such influence of higher levels of government on lower levels is critically 

discussed in public finance. Although internalizing spillovers is relevant and contributes to economic 

efficiency, a number of national objectives and relevant transfers may just reduce the independence 

in expenditure in lower-ǘƛŜǊ ƎƻǾŜǊƴƳŜƴǘǎΣ ǿƘŀǘ ƛƴ DŜǊƳŀƴȅ ƛǎ ŎŀƭƭŜŘ άDƻƭŘŜƴŜ ½ǸƎŜƭέ όwƛƴƎΣ ǇŜǊΦ 

comm.). 

2.2.2. Types of transfers and their purposes 

Intergovernmental fiscal transfers might assume different designs according to their purpose (Shah, 

2007) and, thus, understanding the existing types of transfers and their effects is essential for the 

evaluation to be carried out in Chapters 4 and 5. The description presented in this section is mainly 

based on the grant taxonomy presented by Boadway and Shah (2009). As they observe, transfers can 

be broadly classified in two categories: general purpose ς or lump-sum - and specific purpose 

transfers ς conditional or earmarked. An intermediary category is the one of block transfers, which, 
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although addressing a specific policy field, is broad in its scope (Boadway & Shah, 2009). Examples of 

this last category are transfers which have as object health or education services in general.  

Whether to establish conditional or lump-sum grants depends on the primary objective of the 

instrument. General purpose transfers (lump-sum), with no conditionality, would be indicated when 

the intention is simply to ensure that different regions have resources for the provision of adequate 

levels of service (Smart, 2007), being an appropriate instrument for purposes of fiscal equalization 

(Oates, 1999). Those transfers, as observed by Smart (2007, p. 205), ŀǎǎǳƳŜ άthat the funds flow to 

responsible local political bodies, that there is sufficient accountability, and that it is neither necessary 

nor desirable for the central government to attempt to interfere with local expenditure choices". Local 

autonomy is, thus, preserved in this kind of grant. General purpose transfers are typically mandated 

by law, but can also be of an ad hoc or discretionary nature (Boadway & Shah, 2009).   

Conditional transfers, on the other side, would be indicated when subnational governments are 

responsible for executing national policy objectives (Smart, 2007), such as health and education, 

serving as an incentive instrument for decentralized governments to undertake certain programs or 

activities (Boadway & Shah, 2009). Conditional transfers, as a consequence, increase the influence 

and control of central government, but, on the other side, also have impacts on commitment and 

accountability for the activities being financed (Bird & Smart, 2002). The conditions imposed can be 

either input or output based. While input based transfers are intended to finance expenditure on 

specific items (earmarked), output-based transfers are more concerned with the results, being, in 

this way, less intrusive in local expending autonomy (Boadway & Shah, 2009). An example: transfers 

for education can either consider input items (number of students, books, etc) or outputs 

(graduation rates, scores, etc). Conditional transfers can, moreover, be of non-matching or matching 

nature, meaning that they might or not require the recipient to finance a percentage of the 

expenditure the grant intends to cover.  

As Boadway and Shah (2009, p. 310) observeΣ άconditional nonmatching grants are best suited for 

subsidizing activities considered high priority by a higher-level government but low priority by local 

governmentsέΦ Lƴ ǘƘŜǎŜ ŎŀǎŜǎΣ ǘƘŜ ŎƻƴŘƛǘƛƻƴŀƭƛǘȅ ǿƛƭƭ ŀǎǎǳǊŜ ǘƘŀǘ ǘƘŜ ƎǊŀƴǘƻǊΩǎ ƻōƧŜŎǘƛǾŜǎ ŀǊŜ ŦǳƭŦƛƭƭŜŘΣ 

or, in other words, that the decentralized government will use the budget increase in the target 

programs/activities (Boadway & Shah, 2009). Matching grants, on the other hand, act as a subsidy, 

influencing expenditures of the local governments on the desired activities by making them cheaper 

(substitution effect) and, as in the case of non-matching grants, making more resources available for 

the decentralized government (Boadway & Shah, 2009). Matching grants are prescribed by the 

literature for the internalization of spillover benefits, where the matching share to be provided by 

the relevant decentralized government should be related to the extent of the benefits staying within 

the government´s boundaries, whereas the spillovers would be covered by the central government 

(Oates, 1999). Bird and Smart (2002) consider that all specific purpose grants should have a matching 

component.  

Matching grants can be of two kinds, closed or open-ended. Open ended matching are suited for the 

internalization of spillover benefits, discussed above, but they do it without addressing differences in 

fiscal capacities, meaning that better-off jurisdictions might have more resources to invest in the 
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provision of the services, receiving larger grants, while less-better-off jurisdictions might not have 

resources to finance their match (Boadway & Shah, 2009). This might be alleviated by establishing 

matching conditions that vary according to the fiscal capacity of the recipient (Bird & Smart, 2002). 

Conditional closed-ended matching grants finance part of expenditure up to a certain limit, allowing 

more control of the grantor over its budget. Although common in industrial countries, this kind of 

grant might distort outputs and create inefficiencies, since it might lead to over financing certain 

activities in detriment of others (Boadway & Shah, 2009). 

On their evaluation of transfer archetypes Boadway and Shah (2009) conclude that conditional 

nonmatching output-based transfers should be preferred over the other types of grants, since they 

ensure accountability while preserving local autonomy. They recognize, however, that conditional 

open-ended matching grants best serves the purpose of increasing expenditure on a desired activity, 

while lump-sum transfers should be preferred if the only objective is to enhance welfare of local 

residents, since in this case local autonomy is fully preserved.       

2.3. Environmental federalism and ecological public functions 

Environmental federalism refers to the application of principles and concepts of fiscal federalism to 

environmental issues, or, in other words, the study of the public perspective of environmental 

governance (Ring, 2008a). It deals, then, with the efficient allocation of provision of environmental 

goods and services to the different levels of government, as well as with the instruments for 

financing this provision. The assignment of functions has to consider the spatial costs and benefits 

related to those goods and services, following the general prescription for function allocation 

described above5.  

An evaluation of environmental functions in respect to levels of governments and of the relevant 

financing mechanisms for their implementation ƛǎ ƻŦ ǎǇŜŎƛŀƭ ǊŜƭŜǾŀƴŎŜΣ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŀǘ άopposed to 

other public functions existing for many decades and endowed with comparatively substantial 

financial resources to secure the provision of the related public goods and services, nature 

conservation and environmental policy still suffer from a lack of financial resources due to their short 

history and the relatively weak influence of environmental interest groups in the political processέ 

(Ring, 2002, p. 419). 

Oates (2001), in his review on environmental federalism, discussed the issue of function allocation. 

Although more focused on the relation of different levels of government in environmental quality 

standard setting for pollution, the paper provides insights that are useful to the case of biodiversity 

conservation, more extensively discussed in the next section. He presents three benchmark cases 

related to the nature of environmental goods and the extent of their effects:  

                                                           
5
 The ǇǊƻǾƛǎƛƻƴ ƻŦ ŀ ǎŜǊǾƛŎŜ ǎƘƻǳƭŘ ōŜ ƻŦ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ άsmallest jurisdiction whose boundaries 

encompass the various benefits and costs associated with the provision of the serviceέ (Oates and Portney, 
2003, p. 342) 
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¶ national public goods: in the case of public goods that affect the nation as a whole, there is a 

call for centralized decision making, on efficiency grounds, since local jurisdictions simply 

cannot control the impacts on their territories. Emissions related to global warming are one 

example given by the article.  

¶ local public goods: these goods call for decentralized regulation, since the effects are only of 

concern of the citizens of the jurisdiction under consideration. Domestic waste disposal 

would be an example.  

¶ a mixed situation, involving spillovers, where local and beyond borders impacts are observed: 

this is a complicated case for fiscal federalism, and the most common in practice. This case 

calls for three possible responses: centralization, mechanisms for internalization of spillovers, 

or cooperation.   

So, considering the spatial distribution of costs and benefits of biodiversity conservation and 

ecosystem service provision is, in analogy to the cases presented above, an essential aspect for 

determining the best level for provision. They represent, as discussed later in this chapter, are a 

complex case; they might have characteristics of local, national or even global goods. To exemplify, 

the conservation of riverine vegetation at a certain municipality generates multiple benefits, some of 

more local nature, like pollination for nearby farms, some of regional/national relevance, such as 

erosion control, and others of global relevance, such as carbon storage. In these situations, 

adjustments for internalization of spatial externalities assume special relevance.  

One conceptual clarification is still needed. Great part of the general literature on environmental 

federalism has been dedicated to aspects related to pollution control, and, for this reason, Ring 

(2002, p. 418) suggests the use of the wider ǘŜǊƳ άŜŎƻƭƻƎƛŎŀƭ ǇǳōƭƛŎ ŦǳƴŎǘƛƻƴǎέ ǿƘŜƴ ǊŜŦŜǊǊƛƴƎ both 

to environmental pollution and specifically to those aspects ǊŜƭŀǘŜŘ ǘƻ άprotection and sustainable 

use of natural resources, living organisms, ecosystems and landscapesέΦ ¢ƘŜ ǳǎŜ ƻŦ ǘƘŜ latter term in 

this wider sense is preferred here, as it better applies to the context of biodiversity conservation.   

Lastly, it is important also to make reference to a controversial issue in environmental federalism 

ƭƛǘŜǊŀǘǳǊŜΣ ǘƘŜ άǊŀŎŜ ǘƻ ǘƘŜ ōƻǘǘƻƳέ ŜŦŦŜŎǘ ƻŦ ŘŜŎŜƴǘǊŀƭƛȊŀǘƛƻƴΦ Lǘ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ǇǊƻǇƻǎƛǘƛƻƴ ǘƘŀǘ 

environmental quality is likely to decrease in consequence of decentralization, since decentralized 

governments would be compelled to relax regulations on environmental protection when competing 

to attract economic activities. Oates and Portney (Oates & Portney, 2003, p. 347) argue that little 

evidence exists in either directions, still confident, however, that the case for decentralization is 

ǎǘǊƻƴƎŜǊΣ ŀǊƎǳƛƴƎ ǘƘŀǘ άefficiency gains from environmental measures that are tailored to local 

circumstances may be quite substantialέΦ hŀǘŜǎ όмфффύ further argues that decentralization would 

allow experimentation and innovation in environmental policy, recalling also that the concept of 

welfare decrease as a consequence of decentralization, the central point of the argument of the 

άǊŀŎŜ ǘƻ ǘƘŜ ōƻǘǘƻƳέΣ ŎƘŀƭƭŜƴƎŜǎ ǘƘŜ ōŀǎƛŎ ƳƻŘŜƭ ƻŦ ŦƛǎŎŀƭ ŦŜŘŜǊŀƭƛǎƳΦ  
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2.4. Biodiversity conservation and provision of ecosystem services 

The concept of ecosystem services has deserved wide use in recent literature to describe the links 

between nature and economy (TEEB, 2010). The concept was developed along decades in the field of 

ecology (Mooney & Ehrlich, 1997) and got popular among ecologists in the mid 1990´s (Wallace, 

2007). It received global attention, however, after the publication of the Millennium Ecosystem 

Assessment - MEA (2005), which involved more than 1300 scientists and represents the first global 

survey on biodiversity and ecosystem services, as well as a major advance in the comprehension of 

their importance. The Millennium Assessment highlighted the linkages between biodiversity, 

ecosystem services and human well-being and, also, showed how most of these services are being 

degraded or subjected to unsustainable use in global scale. 

Ecosystem services can be defined as the conditions and processes through which natural 

ecosystems and the species that make them up, sustain and fulfill human life (Daily, 1997), or, as 

defined by the MEA (2005), benefits nature provides for human wellbeing. It is important to notice 

that the use of the term, in ecological and economic literature, encompasses goods and services 

provided by ecosystems (Wallace, 2007), and it will be used here in this way. In this sense, the 

provision of food and fibres (goods) as well as the provision of erosion control (service), for instance, 

are part of what is called ecosystem services.  

The ecosystem service approach provides a framework to understand the benefits of ecosystems, 

and costs of their loss, to human well-being, with the potential of indicating practical solutions and 

serving as a unifying language to those with different interests in the natural environment 

(Huberman, 2008; Ruffo & Kareiva, 2009). Ecosystem services have been identified and classified in 

different ways by different authors (Wallace, 2007). We will adopt here the classification proposed 

by the MEA (2005), which identifies 24 ecosystem services, underpinned by biodiversity, divided in 

four categories (Fig. 2.1): 

¶ supporting are those services that underpin the provision of the others, including soil 

formation, photosynthesis, primary production, nutrient cycling and water cycling; 

¶ provisioning services are the material output of ecosystems, such as food, fibre, genetic 

resources, bio-chemicals, natural medicines, ornamental resources and fresh water; 

¶ regulating services relate to regulation of natural processes such as in the case of air quality 

regulation, climate regulation, water regulation, erosion regulation, disease regulation, pest 

regulation and pollination; 

¶ cultural services are non-material benefits people receive from ecosystems, such as cultural 

diversity, spiritual and religious values, recreation and ecotourism, aesthetic values, 

knowledge systems and educational values. 
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Figure 2.1 ς The Millennium Ecosystem Assessment classification of ecosystem services and their 
relation to human well-being. Source: Millennium Ecosystem Assessment, 2005. 

As pointed out by Daily and Matson (Daily & Matson, 2008, p. 9456) there is a challenge to make the 

ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ŦǊŀƳŜǿƻǊƪ άcredible, replicable, scalable and sustainableέ ŦƻǊ ƛǘ ǘƻ ǊŜŀƭƭȅ 

ƛƴŦƭǳŜƴŎŜ ŘŜŎƛǎƛƻƴǎΦ ¢Ƙƛǎ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ŦŀŎǘ ǘƘŀǘΣ ƛƴ ǇǊŀŎǘƛŎŜΣ  άwe have not yet developed the scientific 

basis, nor the policy and finance mechanisms, for incorporating natural capital into resource-  and 

land-use decisions on a large scaleέ (Daily et al., 2009, p. 21). Rapid advance in science and inclusion 

of ecosystem services in decision making are two compelling challenges for ecosystem services 

framework to deliver the vision of the MEA: a world where natural assets are considered central to 

support human wellbeing (Daily et al., 2009). The slow incorporation of ecosystem services in 

decision making processes was summarized by de Groot et al. (de Groot et al., 2010, p. 12) in five 

ǇƻƛƴǘǎΥ άa) how different services are interlinked with each other and to  the  various components of  

ecosystem functioning and the role of  biodiversity;  b) how different human actions that affect 

ecosystems change the provision of ecosystem services; c) the potential trade-offs among services; d) 

the influence of differences in temporal and spatial scales  on  demand and supply of services;  and  e) 

what kind of governance  and institutions are best able to ensure biodiversity conservation and the 

sustainable flow of ecosystem services in the long-termέΦ  

2.4.1.  Biodiversity and ecosystem services as public goods 

The nature of a good, as discussed before in this chapter, is a relevant aspect to define the efficient 

level of provision of goods and services and the instruments for adjusting spillovers. Moreover, the 

distinction between private and public goods is essential to understand the decline in supporting, 

regulating and some cultural ecosystem services (Millennium Ecosystem Assessment, 2005). Public 

goods, in opposition to private goods, share characteristics of non-excludability and non-rivalry (Kaul, 

Grunberg, ϧ {ǘŜǊƴΣ мфффŀύΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ƻƴŜ ŎŀƴΩǘ ŜȄŎƭǳŘe others from accessing their benefits (non-
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excludability) and that ƻƴŜΩǎ consumption does not hinder others from also consuming it (non-

rivalry) (Engel, Pagiola, & Wunder, 2008). Pure public goods are, however, rare. Most public goods 

have mixed benefits, only in part presenting characteristics of non-excludability and non-rivalry, 

being classified as impure public goods (Kaul et al., 1999a). Those can be either club goods, when 

excludability is present, or common pool resources, when rivalry is present. Public good is used here 

to refer to both, pure and impure public goods. Table 2.1 summarizes the taxonomy of goods 

described here. 

Table 2.1 ς Classification of goods in relation to characteristics of excludability and rivalry. Public 
goods are indicated in grey. 

 Excludable Non-Excludade 

Rival Private Goods Common-Pool Resources 

Non-rival Club Goods Pure Public Goods 

 

As pointed out by Boadway and Shah (2009, p. 69), άǇǳōƭƛŎ ƎƻƻŘǎ Χ Ŏŀƴ ōŜ ŘƛǎǘƛƴƎǳƛǎƘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ 

the geographic extent of the benefits they deliverέΦ  Lƴ ǘƘƛǎ ǊŜǎǇŜŎǘΣ ǘƘŜȅ Ŏŀƴ ōŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ƭƻŎŀƭΣ 

national or global. The distinction between local and national goods was presented before in this 

chapter. Kaul et al. (1999a) suggest two criteria for defining whether a public good is considered to 

be global: benefits extending to more than one group of countries and no discrimination by 

population groups or generation (present and future). Public goods, be they local, national or global, 

are likely to suffer from underprovision, since their benefits might also be enjoyed by those not 

necessarily involved in the provision of the good, so that potential users have free access to them 

(Kaul, Grunberg, & Stern, 1999b). This is reflected in increased potential of free riding (Engel et al., 

2008), which has consequences in all spatial scales; from community level to global level (Perrings 

& Gadgil, 2003). 

Many ecosystem services have the nature of public goods and, consequently, are excluded from 

markets, with the exception of some provision services that can be considered private goods. Carbon 

storage is an example of global pure public good (Engel et al., 2008), with benefits for global climate 

regulation. Another example is erosion protection in a watershed, which might assume 

characteristics of club good, since its benefits might extend only to those living in that specific 

watershed, but one could not say that the consumption is rivalous. Besides, the characteristics of 

non-excludability and non-rivalry make it likely that, when the provision of ecosystem services is 

enhanced or maintained by the action of one agent, it will lead to spillover benefits. This has a two-

way consequence, the provider will likely undervalue the generation of those positive externalities 

and the ones receiving it will be compelled to freeriding (Ruhl, Kraft, & Lant, 2007). 

Forests, for instance, have the obvious character of immobile resource, in most case privately owned, 

but the benefits flowing from them are public goods, potentially affecting, simultaneously, local, 

national and global levels. As pointed by Ring (2008a), use values tend to be more associated with 

the local level, whereas non-use are situated in the other extreme, and, so, more associated with 
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benefits affecting national or global scales. In this sense, biodiversity conservation and ecosystem 

services have clearly a mixed character in terms of the spatial scale of its benefits they generate 

(Perrings & Gadgil, 2003). Use values can be easily associated with most provision services, which are 

those more likely to have market values.  

Discussing the reconciliation of local and global benefits of biodiversity conservation, in a broad 

sense, including ecosystem services, Perrings and Gadgil (2003) observe that the provision of local 

benefits might involve different strategies than present international strategies for conservation (eg, 

large protected areas in hotspots of biodiversity), which usually have not taken local benefits in 

consideration. Local benefits from conservation, they argue, although relevant, are usually less than 

the opportunity costs of conversion, a limitation that must lead countries to review their incentive 

structures for local conservation. 

In this context, it is also important to notice that the costs related to biodiversity conservation are 

unequally distributed in society. Ring (2008a) observes that this is reflected sectorally, with the 

primary sector (e.g., agriculture) bearing most costs of conservation (and also being the main 

responsible for degradation), and spatially, since allocation of protected areas usually takes place in 

less populated areas, which, in turn, have increased per capita expenditure related to conservation.  

All this makes decisions on management of the public goods of ecosystem service provision complex. 

As Ruhl et al. (2007, p. 9) observe: 

ά9ŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ŀǊŜ ƴƻǘ ƭƛƪŜ ƻǘƘŜǊ ƎƻƻŘǎ ƻǊ ǎŜǊǾƛŎŜǎ ǘƘŀǘ ƳƻǾŜ ǘƘǊƻǳƎƘ 

our economy. They cannot be easily separated from their ecosystem bases, 

or moved around and delivered the way other raw materials or services are 

physically distributed. In short, ecosystem services, while clearly of 

tremendous value, are ecologically, geographically, and economically more 

complex than any other kind of commodity or service, which has made 

tapping into their value a challenge that Ƙŀǎ ȅŜǘ ǘƻ ōŜ ƳŜǘΦέ 

2.4.2. The role of protected areas  

Protected areas are not only the main strategy for dealing with biodiversity loss, but also play a 

major role in safeguarding the provision of ecosystem services (TEEB, 2009; Millennium Ecosystem 

Assessment, 2005). Historically, the institution of protected areas has been a strategy to secure 

ecosystem services, be it sacred areas in hunter-gatherer societies or aristocratic game reserves in 

agrarian societies, coming, more recently, to recreation and conservation of biodiversity in our 

industrial societies (Perrings & Gadgil, 2003).  The most accepted definition of protected areas, 

provided by IUCN, also recognizes the role of those areas for the provision of ecosystem services:  

άŀ ŎƭŜŀǊƭȅ ŘŜŦƛƴŜŘ ƎŜƻƎǊŀǇƘƛcal space, recognized, dedicated and managed, 

through legal or other effective means, to achieve the long-term 

conservation of nature with associated ecosystem services and cultural 

ǾŀƭǳŜǎέ ό5ǳŘƭŜȅΣ нллуΣ ǇΦ 8). 
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tǊƻǘŜŎǘŜŘ ŀǊŜŀǎ άprovide the core of efforts ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ǿƻǊƭŘΩǎ ǘƘǊŜŀǘŜƴŜŘ ǎǇŜŎƛŜǎ ŀƴŘ ŀǊŜ 

increasingly recognized as essential providers of ecosystem services and biological resources; key 

components in climate change mitigation strategies; and in some cases also vehicles for protecting 

threatened human communities or sites of great cultural and spiritual valueέ ό5ǳŘƭŜȅΣ нллу, p. vii). 

¢ƘƻǎŜ ŀǊŜŀǎ ŎƻǾŜǊ ǘƻŘŀȅ ƳƻǊŜ ǘƘŀƴ мл҈ ƻŦ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΣ ǇǊƻǾƛŘƛƴƎ ǘƘŜ ŦǳƴŘŀƳŜƴǘŀƭ ōŀǎƛǎ ƛƴ 

national and international strategies worldwide for the maintenance of functioning ecosystems, 

providing benefits for people living near and distant to them (Dudley, 2008; Millennium Ecosystem 

Assessment, 2005).  

There are, however, possible trade-offs from biodiversity conservation, be it between public and 

private goods, or local and global goods (Perrings & Gadgil, 2003). The provision of services by means 

of establishing protected areas involves, especially in the case of strictly protected areas, evident 

trade-offs among services. The positive impact of PAs in cultural, supporting and regulation services 

is often accompanied by negative impacts on some provisioning services, such as food production, 

e.g.. This would be the case, for instance, when use of an area, previously used for timber extraction 

(provisioning service), is restricted for protection of a watershed from erosion (regulating service). 

This reflects in costs, either related to restrictions on land use imposed by the establishment of a 

protected area, or the actual expenditure for maintaining it. These costs, as argued (Ring, 2008c), are 

borne mostly by the local level, where the actual restrictions take place, while benefits mostly affect 

higher levels.  

In this direction, Kettunen et al. (2009) provide an evaluation on costs and benefits of protected 

areas, relating them to different spatial scales: local, national and global (Figure 2.2). The study 

observes that, at local level, services like food, clean water and drought relief are particularly 

important, while broader benefits to society as a whole arise from services such as carbon 

sequestration and storage, hazard mitigation and maintenance of genetic diversity. Costs, on the 

other side, are especially relevant at the local /regional scale. They are related to management costs, 

human and wildlife conflicts, loss of access to natural resources, displacement and opportunity costs. 

 

Figure 2.2 ς Benefits and costs of protected areas in relation to spatial scales. (Source: Kettunen et 
al., 2009) 
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Although Kettunen et al. (2009) conclude that in all levels benefits can potentially outweigh costs; it 

is evident that social and economic costs related to PAs have raised conflicts all over the world 

(Dowie, 2009 apud TEEB, 2010). Kettunen et al. (2009) provide insights on reasons why costs are 

usually perceived to be greater than benefits, despite evidence going in the other way round, 

summarized in the following points: 1) costs are more palpable than benefits; 2) private benefits 

from production often make protection unattractive for on-the-ground decision makers; 

beneficiaries do not adequately share costs. The following section elaborates the potential of 

ecological fiscal transfers to address these issues, favouring the reconciliation between local and 

global benefits of conservation.  

2.5.  Ecological fiscal transfers - EFTs 

The instrument of ecological fiscal transfers - EFTs can be basically defined as any kind of 

intergovernmental grants that explicitly incorporates ecological indicators, such as protected areas. 

Much of the argument elaborated up to now reinforces the potential role of ecological fiscal 

transfers in enhancing the provision of biodiversity conservation and maintenance of ecosystem 

services. In sum, it was observed that the provision of goods and services by decentralized 

governments might generate benefits beyond their jurisdictions, and this has to be recognized, 

otherwise there is risk of underprovision. Besides, decentralized governments have predominant role 

in the provision of ecological public functions, aiming at biodiversity conservation and the 

maintenance or enhancement of ecosystem service provision. Biodiversity and most ecosystem 

services are particularly prone to undervaluation and underprovision, due to their characteristics of 

public goods and their multilevel impacts. Internalization of spillovers costs and benefits by use of 

economic instrument is one of the strategies to deal with this problem, and so intergovernmental 

fiscal transfers can be a powerful instrument in the context of public environmental governance. 

Theoretical foundation for the implementation of this instrument will be presented below, followed 

by considerations on the evaluation of ecological fiscal transfers. 

2.5.1.  Theoretical foundation 

Despite the potential use of fiscal transfers for biodiversity conservation and ecosystem service 

provision, the incorporation of environmental issues in the definition of grants is far less recognized 

than socio-economic functions (health, education, etc) (Kumar & Managi, 2009). This is especially 

true when it comes to ecologic public functions related to biodiversity conservation, since public 

functions related to pollution control and waste management have been recognized in fiscal 

transfers in some countries for many years (Ring, 2002). A number of studies exist 

proposing/modelling the implementation of EFTs for biodiversity conservation in various countries, 

such as Indonesia (Mumbunan, Ring, & Lenk, 2010), India (Kumar & Managi, 2009) and Germany 

(Ring, 2002, Ring, 2008c). Up to now, however, only two countries have explicitly incorporated EFTs 

as an instrument: Brazil (Grieg-Gran, 2000; May, Veiga Neto, Denardin, & Loureiro, 2002; Ring, 

2008b), since beginning of the 1990´s and, more recently, Portugal (Santos, Ring, Antunes, & 
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Clemente, 2010). The Brazilian and the Portuguese cases, being the only real-world examples, are 

presented in the next section, while the other cases are briefly introduced later in this section. 

The rationale for implementing ecological fiscal transfers should be relatively clear now, taking into 

account the theoretical background presented above on fiscal federalism and on biodiversity 

conservation and ecosystem service provision. Nevertheless, it is worth presenting some more 

specific arguments. First, referring to the question of spillovers and freeriding, Mumbaran et al. 

(2010) observe that incentive structure and opportunity costs are relevant aspects to be considered. 

!ǎ ǘƘŜȅ ŀǊƎǳŜΣ άbecause rational jurisdiction(s) of ecological significance would theoretically have 

every reason not to participate in conservation or sustainable land use, the positive externalities they 

generate should be compensated in order to induce an incentive effectέ (Mumbunan et al., 2010, 

p. 8).  In this direction, Ring et al. (2011) provide four possible arguments for justifying EFTs: 

compensation for expenses in the provision of ecological public functions, compensation for 

opportunity costs, payment for external benefits and distributive fairness (Box 2.1).  

 

  Box 2.1 - Possible rationale for ecological fiscal transfers 
 
1. Compensation of expenses/supply costs for ecological public goods and services 
2. Compensation of opportunity costs 

2.1 [ƻǎǎ ƻŦ ƭŀƴŘπǳǎŜ ǊŜǾŜƴǳŜ ƻƴ ƳǳƴƛŎƛǇŀƭ ǇǊƻǇŜǊǘȅ 
2.2 Loss of tax revenues from private landowners prevented from doing business 

3. Payments for external benefits 
3.1 to local governments for providing spillover benefits beyond their boundaries 
3.2 ǘƻ ƴƻƴπƳǳƴƛŎƛǇŀƭ ǎǘŀƪŜƘƻƭŘŜǊǎ ǿƛǘƘƛƴ ƳǳƴƛŎƛǇŀƭ ōƻǳƴŘŀǊƛŜǎ 

4. Fiscal equalisation / distributive fairness 
4.1 Vertical equalisation between higher and lower levels of government 
4.2 Horizontal equalisation between jurisdictions at the same level of government 

 
Source: Ring et al., 2011 

 

Besides, in comparison to other instruments, EFTs can be seen as a policy option with reasonably low 

transaction costs, since new bureaucracy and institutions are not needed (Ring, 2008b; Ring et al., 

2011). This is one of the aspects to be considered when evaluating cost-effectiveness of an 

instrument (Ring et al., 2011) and is especially true if data for indicators used in the scheme are 

already available (Ring, 2008b). Regarding indicators, area related transfers can be seen as an 

indirect way of taking biodiversity conservation into consideration in fiscal transfers, considering the 

importance of area for ecological functions (Ring, 2002). This, however, does not ensure that ecologic 

public functions are being provided, as large jurisdictions do not necessarily relate to higher 

investment in conservation (Mumbunan et al., 2010). It should also be considered that providing 

ecologic public goods and services tend to be more expensive in larger jurisdictions with smaller 

population (Ring, 2002).  

Considering the role of protected areas for biodiversity conservation and ecosystem service 

provision, protected area coverage is a natural indicator for the purposes of such an EFT. As argued 

by Mumbunan et al. (2010, p. 1), theǎŜ ŀǊŜŀǎ ŀǊŜ άa plausible proxy for the ecological dimension that 
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fulfills the required condition of simplicity for fiscal need calculationέΦ tǊƻǘŜŎǘŜŘ ŀǊŜŀǎ ǿŜǊŜ ŀŘƻǇǘŜŘ 

as an indicator in Brazil and Portugal in their already implemented EFT arrangements. Mumbaran et 

al. (2010, p. 2) indicate that ōƻǘƘ ŎƻǳƴǘǊƛŜǎ άuse quantity (and in part the quality) of designated 

protected areas as an easily available indicator for calculating lump-sum transfers to local 

governments to take account of the unevenly spread costs and benefits of nature and biodiversity 

conservationέΦ 

In respect to the type of transfer that would most suit the aims of an EFT arrangement, Mumbaran et 

al. (2010) provide theoretical argumentation for the use of lump-sum transfers in the design of those. 

Their arguments can be summarized by the following points: 1) there are difficulties for defining the 

exact extent of the externalities, what would be expected in the case of specific purpose transfers; 2) 

general purpose transfers usually take into account fiscal capacity of the recipient, and this would 

better address the need of transfers for ecological protection; 3) it would best deal with the purpose 

of fiscal equalization, a major purpose of fiscal transfers; 4) specific purpose transfers would 

represent an interference in local autonomy, thus affecting the expected welfare maximization 

effects of decentralization. 

The case for EFTs as part of equalization arrangements was also brought before by Ring (2002), 

considering the importance of these transfers in the overall budget of decentralized governments 

and the fact that EFTs would better address fiscal needs related to ecologic public functions. She 

ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ άone way of counteracting the underprovision of ecological goods and services would 

be to systematically integrate ecological functions into the various fiscal equalization lawsέ (Ring, 

2002, p. 424). Still regarding the design of the transfers, Kumar and Managi (2009, p. 3058), in their 

analysis of potential use of EFTs in India, propose earmarked grants to be combined with lump-sum 

ones, considering that the fist άŀǊŜ ōŜǘǘŜǊ ǎǳƛǘŜŘ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƭŜŀƴ-up activities and for 

financing ways in which human resources and built infrastructure can be improved to build resilience 

to environmental degradationέ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ άare better suited for precautionary activities such as 

nature preservation, and soil and water protectionέΦ  

Those general aspects of grant design and indicators can be illustrated by insights provided by the 

cases mentioned above. In their evaluation of the provision of environmental services in India, Kumar 

and Managi (2009) found out that, although there is clear attribution of functions related to 

environmental protection among the different government levels, the funding of those functions is 

not taken into account in general purpose intergovernmental fiscal transfers. They provided an 

illustration to their argumentation by modelling possible impacts of the inclusion of forest cover as 

an additional indicator in lump-sum transfers. Their study concluded that recognition of biodiversity 

conservation provided by the States would raise awareness and provide incentives for maintaining 

and enhancing the provision of ecosystem services and meeting national standards. 

Mumbunan et al. (2010) explored the case of Indonesia, also simulating transfers from federal-

provincial level, in this case by using protected area coverage as a new indicator to be introduced in 

the country´s fiscal transfer system. Included as a hypothetical indicator in a general purpose transfer 

scheme, the protected area indicator increased between 4.4% and 13.1% the transfers to the 

provinces with higher PA coverage (about one third of the provinces), contributing to close the gap 
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between lack of fiscal capacity to raise revenue for funding ecologic public functions and the high 

fiscal need related to those. The analysis conducted by these authors goes in the same direction of 

the evaluation conducted in Chapter 5, where we explore different scenarios of the incorporation of 

a protected area indicator to an existing federal-state general purpose transfer in Brazil.  

A simulation of transfers to municipalities was conducted by Ring (2008c). She modeled the 

introduction of a protected area indicator into intergovernmental fiscal transfer arrangements of the 

Free State of Saxony, Germany, considering two scenarios: lumps sum transfers and unconditional 

ecological fiscal transfers. The impact was evaluated on all 537 municipalities of the Free State as of 

the year 2002. Protected areas were chosen as an indicator because of availability of data, allowing 

comparison between municipalities and its immediate incorporation to a fiscal mechanism. 

Furthermore, protected areas are considered by the author as an indirect indicator of spillover 

benefits (Ring, 2008c). The level of restriction imposed by different PA categories was also taken into 

account in the form of different weights (e.g., national park > landscape reserve). Observe that this 

weighting is also applied in the Brazilian EFTs arrangements (next section). Although concluding that 

both models are adequate for including protected areas in fiscal transfers, Ring observes that lump-

sum transfer take fiscal capacity from recipients into account, so that wealthier municipalities might 

ƴƻǘ ǊŜŎŜƛǾŜ ǘǊŀƴǎŦŜǊǎ ŜǾŜƴ ƛŦ ǘƘŜȅ ƘŀǾŜ ǇǊƻǘŜŎǘŜŘ ŀǊŜŀǎΦ !ǎ ǎƘŜ ƻōǎŜǊǾŜǎ άthe two models differ in the 

question of whether protected areas and associated fiscal needs should be valued in relation to or 

irrespective of fiscal capacityέ (Ring, 2008c, p. 150). 

2.5.2. EFTs in practice: Brazil and Portugal 

The use of EFTs in Brazil dates back to early 1990´s and, today, more than half of Brazilian States have 

adopted this fiscal instrument in the form of the ICMS-Ecológico, or ICMS-E (TNC, 2010). The ICMS 

(Imposto sobre Circulação de Mercadorias e Serviços) is a State collected tax on goods and services, 

similar to the value-added taxes applied in other countries. The ICMS-Ecológico, on its hand, refers 

the EFT arrangements established by States that takes environmental indicators into account when 

sharing ICMS´s revenue with local governments (Ring, 2008b). In general terms, these State-

municipality EFTs compensate local governments for land-use restrictions associated with 

biodiversity conservation and the provision of ecosystem services (e.g., protected areas and 

watershed protection) by providing a larger share of the tax revenue to the impacted municipalities, 

acting as an incentive for conservation (Grieg-Gran, 2000; May et al., 2002). 

The implementation of the instrument can be regarded as an example of how, as proposed by Oates 

(1999), decentralization enables experimentation and innovation in environmental policy. The 

Brazilian Constitution gave autonomy to States to partly define own criteria for sharing the 25% of 

ICMS revenue they are required to share with municipalities (Grieg-Gran, 2000; Ring, 2008). This led 

many States to amend State laws, or even the State Constitution, and add environmental indicators 

to the set of criteria used for ICMS revenue sharing. Indicators are largely related to land use 

restrictions, such as protected areas within a municipality, but some States also incorporated 

indicators related to environmental public services, such as degree of sanitation and degree of 

adequate waste disposal. Protected area coverage is, however, a commonly used indicator (Ring, 
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2008b). As can be seen from Table 2.2, many States also apply weighting factors related to the 

protected area category, reflecting the level of restrictions imposed by the different categories on 

land-use. The State of Paraná also applies higher weight to protected areas managed by the recipient 

municipality, in a way acknowledging management costs they incur to provide this service. 

Table 2.2 ς Weighting factors for different protected area management categories in ICMS-Ecológico 
schemes implemented in different Brazilian States. 

 

Source: Ring et al. (2011) 

 

The example of Paraná, a State located in Southern Brazil, can illustrate the process of establishing 

such an EFT arrangement. Paraná was the first Brazilian State to adopt the ICMS-E, a process that 

involved amending its Constitution, in 1989, to enable the adoption and regulate the use of the 

ecological fiscal transfers. The process of implementing the EFT started between late 1980s and the 

beginning of the 1990s, when municipalities facing land-use restrictions related to biodiversity 

conservation coordinated among themselves for garnering technical and political support from 
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legislators and state agencies. This led to a consensus about the fairness of the demands from local 

governments and triggered the evaluation of possible resources for financial compensation (Loureiro, 

2002; May et al., 2002). Another step for successful implementation was the institutionalization of 

the ecological fiscal transfer system, especially in terms of administrative responsibility to the Paraná 

Environmental Institute (Instituto Ambiental do Paraná ς IAP). The institutional capacity of IAP to 

deal with biodiversity conservation issues was strengthened by this process ς as it needed improved 

conditions to manage the changes (Loureiro, 2002). 

After the necessary legal adaptations, 5% of the municipal ICMS share (1.25% of total ICMS revenue) 

started to be allocated to municipalities based on biodiversity conservation areas (2.5%) and 

watershed protection areas (2.5%). This represented resources of about US$ 70 million in 2009 (TNC, 

2010). The fiscal transfers to municipalities are determined by indices. In the case of protected areas 

for biodiversity conservation these indices consider the size of the protected area, the size of the 

ƳǳƴƛŎƛǇŀƭƛǘȅ ŀƴŘ ǘƘŜ ǇǊƻǘŜŎǘŜŘ ŀǊŜŀΩǎ ƳŀƴŀƎŜƳŜƴǘ ŎŀǘŜƎƻǊȅ όŦƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΣ ǎŜŜ Loureiro, 

2002 and Ring, 2008b). The watershed protection index (responsible for the other half of the ICMS-E 

resources) takes into account the proportion of the municipal area designated for water protection 

and water quality6. The number of municipalities being compensated because of biodiversity 

protected areas increased by 179% from 1992 to 2000 (Loureiro, 2002). During this period, 113 new 

municipalities qualified for the program due to the designation of new protected areas (Loureiro, 

2002). The extent of areas designated for biodiversity conservation also increased by 165% during 

the same period ς an increase of more than one million hectares of protected areas (May et al., 

2002).   

There was, however, a risk that this EFT would become an uncritical instrument, a mere justification 

for differential tax revenue sharing with no incremental improvement to environmental conditions 

(Loureiro, 2002). This clearly relates to the question of incentives created by fiscal transfers, a matter 

that will be discussed in the following section. These incentives are determinant for the outcomes of 

such a scheme. In the case of Paraná, the initially uncritical implementation of the scheme was 

adapted later by the adoption of a άquality indexέ. This quality index is expressed by a score ranging 

from 0 to 1 to each municipality (Loureiro, 2002). The score, assessed by officers of the state 

environmental agency (IAP), is based on variables such as biological quality (fauna and flora); quality 

of water resources; quality of planning, implementation and maintenance; and support to producers 

and local communities. The instrument has, in this way, acted as an incentive, rather than just 

compensation, and allows each municipality to influence outcomes according to their own 

conservation decisions and actions (Loureiro, 2002). 

Apart from Brazil, Portugal also implemented an EFT scheme targeting municipalities. The case of 

tƻǊǘǳƎŀƭ ƛǎ ǊŀǘƘŜǊ ǊŜŎŜƴǘΤ ƳƻŘƛŦƛŎŀǘƛƻƴǎ ƻƴ ǘƘŜ [ƻŎŀƭ CƛƴŀƴŎŜ [ŀǿ ƻŎŎǳǊǊŜŘ ƛƴ нллт ŀƴŘ άintroduced a 

compensation of municipalities whose economic development options have been limited by the 

                                                           
6
 For details, see: www.suderhsa.pr.gov.br. 

http://www.suderhsa.pr.gov.br/
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ƭŀƴŘπǳǎŜ ŎƻƴǎǘǊŀƛƴǘǎ ƛƳǇƻǎŜŘ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ŘŜǎƛƎƴŀǘƛƻƴ ƻŦ protected areas or Natura 2000 sitesέ 

(Santos et al., 2010, p. 10). These changes were introduced in the General Municipal Fund (Fundo 

Geral dos Municípios), a horizontal equalization fund, which grants are, again, lump-sum. Santos et. 

al. (2010) simulated the impact of the new law in 26 municipalities (out of the 308 existing 

municipalities in Portugal), observing that, in 2008, some municipalities obtained a considerable 

share of their overall budget based on the newly introduced ecological indicators. 

2.5.3. Ecological fiscal transfer design and evaluation 

Some considerations on the design of fiscal transfer were already mentioned in the previous section. 

Besides, the evaluation to be carried out as part of this research will be informed by general 

considerations of Bird (2001), Bird and Smart (2002) and Boadway and Shah (2007) on the design of 

fiscal transfers. Observe that those are based on empirical observations and theoretical 

considerations, and not only applicable to ecological fiscal transfers. Considerations above on the 

types and purposes of fiscal transfers are also to be taken into account. Furthermore, our evaluation 

will be structured based on the analytical framework proposed by POLICYMIX7, an ongoing EU 

funded project on evaluation of economic instruments for conservation, which includes the 

evaluation of EFTs as part of its scope.   

The evaluation of fiscal transfers should consider the incentives they create, for regions and citizens, 

and not only on the notions of fairness and equity that often justify them, since these incentives are 

what will determine good or bad results (Bird & Smart, 2002). So, Bird (2001) suggests a focus on 

effects, rather than on instruments, for the consideration of fiscal transfers, looking at policy 

outcomes related to allocative efficiency, distributional equity and macroeconomic stability. As he 

argues, this allows taking the inherent political nature of these transfers into account.  

In addition, Bird and Smart (2002) suggest that the design of transfers has to satisfy some conditions 

for a system to work well. They argue, first, that " experience around the world makes it clear that if 

services are to be efficiently provided, transfers must be designed so that those receiving them have a 

clear mandate, adequate resources, sufficient flexibility to make decisions and are accountable for 

resultsέ (Bird & Smart, 2002, p. 899). Besides these έƛƴŎŜƴǘƛǾŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎέ, they propose others, 

more related to the instrument design: simplicity, objectivity and transparency.  

Boadway and Shah (2007) also addressed the issue of design of fiscal transfers. Based on 

international practices, they present a set of issues that should be considered (see Box 2 for details) 

when designing fiscal transfers. Some are similar to the ones presented by Bird and Smart: simplicity, 

incentive base, clarity, and so on. Boadway and Shah (2007) further stress questions of autonomy of 

decentralized governments, stable funding and flexibility. Those issues will be considered on our 

analysis. Besides, they argue that transfers have different purposes, calling also for different designs, 

as already exposed above in the section on fiscal transfer types. 

 

                                                           
7
 Further information on the project can be accessed on http://policymix.nina.no. 
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BOX 2.2 ς Guidelines for the design of fiscal transfers 
 

¶ Clarity in grant objectives: objectives should be clearly and precisely specified. 

¶ Autonomy: subnational governments should have complete independence and flexibility in 
setting priorities.  

¶ Revenue adequacy: subnational governments should have adequate revenues to discharge 
designated responsibilities. 

¶ Responsiveness: should be flexible enough to accommodate unforeseen changes in the fiscal 
situation of the recipients. 

¶ Equity (fairness): allocated funds should vary directly with fiscal need factors and inversely 
with the tax capacity of each jurisdiction. 

¶ PredictabilityΥ ǎƘƻǳƭŘ ŜƴǎǳǊŜ ǇǊŜŘƛŎǘŀōƛƭƛǘȅ ƻŦ ǎǳōƴŀǘƛƻƴŀƭ ƎƻǾŜǊƴƳŜƴǘǎΩ ǎƘŀǊŜǎ ōȅ ǇǳōƭƛǎƘƛƴƎ 
five-year projections of funding availability. The grant formula should specify ways of 
alleviating yearly fluctuations, such as by the use of moving averages or floors and ceilings. 

¶ Transparency: both the formula and the allocations should be disseminated widely, in order 
to achieve as broad a consensus as possible on the objectives and operation of the program. 

¶ EfficiencyΥ ƎǊŀƴǘ ŘŜǎƛƎƴ ǎƘƻǳƭŘ ōŜ ƴŜǳǘǊŀƭ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǎǳōƴŀǘƛƻƴŀƭ ƎƻǾŜǊƴƳŜƴǘǎΩ ŎƘƻƛŎŜǎ 
of resource allocation to different sectors or types of activity unless there are clear 
efficiency or equity rationales for conditionality of grants. 

¶ Simplicity: grant allocation should be based on objective factors over which individual units 
have little control. The formula should be easy to understand, in order not to reward 
grantsmanship. 

¶ Incentive: should provide incentives for sound fiscal management and discourage inefficient 
practices. Specific transfers to finance subnational government deficits should not be made. 

¶ Reach: Consideration must be given to identifying beneficiaries and those who will be 
adversely affected to determine the overall usefulness and sustainability of the program. 

¶ {ŀŦŜƎǳŀǊŘƛƴƎ ƻŦ ƎǊŀƴǘƻǊΩǎ ƻōƧŜŎǘƛǾŜǎΥ DǊŀƴǘƻǊΩǎ ƻōƧŜŎǘƛǾŜǎ ŀǊŜ ōŜǎǘ ǎŀŦŜ- guarded by having 
grant conditions specify the results to be achieved (output-based grants) and by giving the 
recipient flexibility in the use of funds. 

¶ AffordabilityΥ ǇǊƻƎǊŀƳ Ƴǳǎǘ ǊŜŎƻƎƴƛȊŜ ŘƻƴƻǊǎΩ ōǳŘƎŜǘ ŎƻƴǎǘǊŀƛƴǘǎΦ  

¶ Singular focus: each grant program should focus on a single objective. 

¶ Accountability for results: grantor must be accountable for the design and operation of the 
program. The recipient must be accountable to the grantor and its citizens for financial 
integrity and results ς that is, improvements in service delivery performance.  

 
Source: Boadway and Shah (2009, p. 352) 
 

The framework proposed by the POLICYMIX project, on its side, suggests four stepwise modules for 

the evaluation of economic instruments in policy mixes for biodiversity conservation and ecosystem 

services provision (Barton, 2010). These modules will guide our evaluation of the FPE Verde (Chapter 

5). The theoretical basis and justification for those modules are briefly presented below: 

¶ Environmental effectiveness (Barton, 2010): The inclusion of this module is justified by the 

fact that there is few evidence of ecological effectiveness of biodiversity policy instruments. 

POLICYMIX proposes, thus, the use of surrogates and estimates of biodiversity conservation 

and ecosystem services in different conditions, enabling the evaluation of ecological 

effectiveness of instruments in terms of gains in biodiversity and ecosystem service 

provisioning.   
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¶ Cost-effectiveness and other means of economic efficiency: This module concerns to the costs 

of conservation policies. Ring et al. (2011) suggest, following Birner and Wittmer (2004) and 

Wätzold and Schwerdtner (2005), the evaluation of the total cost of conservation policies in 

terms of: 1) production costs and 2) transaction costs. The first relates to the costs of 

implementation of the relevant conservation measures, while transaction costs involve 

implementation costs and decision making costs.   

¶ Social and distributive impacts (Grieg-Gran et al., 2011): This module is related to the 

legitimacy and social impacts of a policy instrument.  As observed by Grieg-Gran et al. (2011, 

p. 4ύΣ άthe evaluation of social impacts and legitimacy of policy instruments goes beyond 

outcomes per se, but dwells on the fairness of how these outcomes are reached (procedural 

justice in the process of design and implementation of the policy instrument), and on the 

fairness of these outcomes in terms of the distribution of the benefits and costs among 

different stakeholdersέΦ !ƴ ŜȄ-ante analysis, such the one carried out here, should focus on 

assessing social impacts under different policy scenarios. Also, in the case of a national scale 

instrument, fairness considerations can be based on comparisons of different regions in 

terms of income or provision of ecosystem services and impacts on revenue distribution. 

¶ Legal and institutional factors (Primmer, Similä, Barton, & Schröter-Schlaack, 2011): An 

institution consists of informal constraints and formal rules as well as their enforcement 

mechanisms. Considering the role of institutions in the design and implementation of new 

economic instruments for conservation, the framework includes the analysis of institutional 

constraints and opportunities. As the present research is dealing with an ex-ante analysis, 

the aim would be to anticipate how existing institutions would shape the design and 

implementation of the mechanism. This would include, for instance, considering the formal 

division of roles between different levels of government, the legal constrains for 

implementation of EFT and description of relevant actors. 
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Chapter 3. Environmental Federalism and Biodiversity 

Conservation in Brazil  

This chapter will provide, first, an overview on the assignment of ecologic public function (section 

3.1) and relevant financing (section 3.2) in Brazil. Afterwards, relevant biodiversity conservation 

policies are analyzed from a fiscal federalism perspective, focusing on the roles of States and the 

federal government in the provision of biodiversity conservation (sections 3.3 and 3.4). Information 

and considerations on these issues will than, finally, contribute to the discussion on rationale for a 

Federal-State EFT in Brazil (section 3.5), guiding the way forward for the implementation of a federal-

state EFT in Brazil.  

3.1. Ecological public function assignment 

Brazil has a three-tier federal system of governance, with responsibilities allocated to the federal 

government, 27 subnational governments (26 States and the Federal District) and more than 5000 

local governments (municipalities). All those levels have mandate to guarantee the constitutional 

riƎƘǘ ǘƻ άan ecologically balanced environment which is an asset of common use and essential to a 

healthy quality of lifeέ ό.ǊŀȊƛƭƛŀƴ /ƻƴǎǘƛǘǳǘƛƻƴ of 1988, Article No. 225). The Brazilian Constitution of 

1988 is regarded as conceptually advanced regarding environmental issues, and the fact that the 

right to an ecologically balanced environment has been lifted to the status of constitutional right is 

an indication in this direction. The Constitution also specifies the means for assuring an effective 

provision of this right (Article 225, §1), including aspects related to biodiversity conservation (I, II, III 

and VII) and aspects that can be considered as related to maintenance of ecosystem services (I and 

VII), besides explicitly mentioning protected areas (III): 

I. preserve and restore the essential ecological processes and provide for the 

ecological treatment of species and ecosystems; 

II. preserve the diversity and integrity of the genetic patrimony of the country 

and to control entities engaged in research and manipulation of genetic 

material; 

III. define, in all units of the Federation, territorial spaces and their components 

which are to receive special protection, any alterations and suppressions being 

allowed only by means of law, and any use which may harm the integrity of 

the attributes which justify their protection being forbidden; 

IV. demand, in the manner prescribed by law, for the installation of works and 

activities which may potentially cause significant degradation of the 

environment, a prior environmental impact study, which shall be made public; 

V. control the production, sale and use of techniques, methods or substances 

which represent a risk to life, the quality of life and the environment; 

VI. promote environment education in all school levels and public awareness of 

the need to preserve the environment; 

VII. protect the fauna and the flora, with prohibition, in the manner prescribed by 

law, of all practices which represent a risk to their ecological function, cause 

the extinction of species or subject animals to cruelty. 
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Regarding the roles of the three levels for the provision of an ecologically balanced environment, the 

constitutional allocation of responsibilities has two dimensions: 1) legislative and 2) executive. On 

the subject of legislative responsibilities (Article 24), the Constitution followed logic of 

decentralization, giving concurrent powers to federal and State levels to legislate about 

environmental issues, with the federal level responsible for establishing general rules8. 

Municipalities, on their side, have autonomy to legislate over environmental issues of local interest. 

Executive responsibilities, related to what we defined previously as ecologic public functions, are a 

more contentious issue. The Constitution defines protection of the environment and preservation of 

άŦƻǊŜǎǘΣ Ŧŀǳƴŀ ŀƴŘ ŦƭƻǊŀέ ŀǎ ŎƻƳƳƻƴ ŀǘǘǊƛōǳǘƛƻƴǎ ƻŦ ǘƘŜ ǘƘǊŜŜ ƭŜǾŜƭǎ ό!ǊǘƛŎƭŜ ноύΦ Lǘ ƭŜŦǘ ǳƴŘŜŦƛƴŜŘ ǘƘŜ 

ǊƻƭŜǎ ǘƻ ōŜ ŜȄŜǊǘŜŘ ōȅ ŜŀŎƘ ƭŜǾŜƭΣ ƛƴŘƛŎŀǘƛƴƎΣ ƛƴ ǘƘŜ ǎŀƳŜ ŀǊǘƛŎƭŜΣ ǘƘŀǘ ǎǳǇǇƭŜƳŜƴǘŀǊȅ ƭŀǿ άshall 

establish rules for the cooperation between the Union and the states, the Federal District and the 

municipalities aiming at the attainment of balanced development and well- being on a nationwide 

ǎŎƻǇŜέΦ  

After more than 20 years, however, the rules for cooperation between levels of government have 

not been defined by the National Congress of Brazil9. As a consequence, the broad allocation of 

shared functions has been reflected in jurisdictional conflicts, duplicity of efforts and institutional 

gaps (Gusmão, 2002). The emergence of conflicts can in part be associated with a process of 

decentralization that followed the Constitution of 1988, a period in which States have structured 

themselves to deal with environmental issues (Langone, 2010), assuming functions previously 

performed by federal institutions. The overall situation could be characterized as one of overlapping 

functions between federal and state governments and omission of most municipal governments 

(Capelli, 2002). States have long been questioning that the decentralization principle is not being 

observed by the federal government in its environmental decisions. For instance, the Brazilian 

Association of State Environmental Institutions - ABEMA10 (ABEMA, 2004; Sobreira Moura, 2005), 

mentions conflicts related to the designation of federal protected areas with no consultation to 

States or municipalities and interference in environmental licensing processes conducted by State 

environmental agencies. 

In some areas, such as environmental licensing (of activities potentially harmful to the environment) 

and forests, infra-legal and ordinary legislation11 have addressed the allocation of functions to the 

different levels. As a precarious solution to operationalize the execution of ecologic public functions, 

ǘƘƛǎ ǿŀǎƴΩǘ ŘƻƴŜ ǿƛǘƘƻǳǘ ǉǳŜǎǘƛƻƴƛƴƎΣ ǎƛƴŎŜ ǘƘƻǎŜ ŀǊŜƴΩǘ Ŏƻƴǎǘƛǘǳǘƛƻƴŀƭƭȅ ŀŎƪƴƻǿƭŜŘƎŜŘ ƭŜƎŀƭ 

                                                           
8
 State law has to comply with the general federal rules, but, in the absence of those, States have full legislative 

powers (Article 24).  
9
 On the 9th of December 2011, just before the completion of the present thesis, the President of Brazil 

sanctioned the Complementary Law n. 140/2011, which aims at establishing these rules for cooperation. The 

effects are, however, still to be felt in practice. 
10

 In portuguese: Associação Brasileira de Entidades Estaduais de Meio Ambiente - ABEMA 
11

 The hierarchy of laws is defined by the Constitution, being supplementary laws those that detail a 
constitutional matter and ordinary laws those dealing with all matters not reserved to supplementary laws. 
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instruments for allocation of functions. As an example, the decentralization of forest management 

control is rather recent, with functions being attributed to States and municipalities (by ordinary law) 

only in 2006 (Law No. 11.284/2006). Before that, the federal government centralized most functions 

related to forest law enforcement and compliance. Negotiation has also been used as a way to 

address the problem, highlighting the establishment of a multi-level governmental forum by the 

Ministry of Environment in 2001 (MMA Administrative Ruling N. 181/2001), the National Tripartite 

Commission. Still active, it is composed by the federal government and representatives of the 

Associations of State Environmental Institutions (ABEMA) and Municipal Environmental Institutions 

(ANAMMAύΦ ¢ƘŜ ƛƴƛǘƛŀǘƛǾŜ ǊŜǇǊŜǎŜƴǘǎ ŀ άpolitical compromise for a cooperative federal system in a 

context of absence of coordination between the three levels of governmentέΣ ŀǎ ǎŜŜƴ ōȅ !.9a! 

(2005, p. 5). It has been influential in the elaboration of the latest proposition of rules for 

cooperation, which is likely to be voted in 2011 by the Brazilian Senate12, with great consequences to 

the vertical structure of the environmental public sector in Brazil.    

The omission of the Congress in regulating the allocation of ecologic public functions has, to certain 

degree, undermined a well-articulated and decentralized concept for the organization of the 

environmental public sector, established in 1981 by the National Environmental Policy Law (Law No. 

6938/1981). This law created the National System of the Environment - SISNAMA13, idealized as a 

system where federal, state and municipal environmental institutions act in a coordinated way 

towards decentralized implementation of the principles, objectives and instruments of National 

Environmental Policy. As observed above, however, coordination between the different levels is rare, 

despite being an essential matter for the effective and efficient provision of ecological public services 

(Gusmão, 2002). In rough terms, as described by Young and Roncisvalle (2002, p. 9), the de facto 

ŀƭƭƻŎŀǘƛƻƴ ƻŦ ŦǳƴŎǘƛƻƴǎ ŎƻǳƭŘ ōŜ ǎǳƳƳŀǊƛȊŜŘ ŀǎ ŦƻƭƭƻǿǎΥ άsanitation and solid waste disposal 

ǇǊƻōƭŜƳǎ Χ ŀǎǎƛƎƴŜŘ ǘƻ ƭƻŎŀƭ ŀƎŜƴŎƛŜǎΣ ŀƛǊ ŀƴŘ ǿŀǘŜǊ Ǉƻƭƭǳǘƛƻƴ Χ ŀ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ ǎǘŀǘŜ ŀƎŜƴŎƛŜǎΣ 

while biodiversity protection and deforestation control is mainly associated with the federal and state 

governmentsέΦ  

From an institutional perspective, all States have established environmental agencies and most (20) 

have State Secretariats dedicated exclusively to environmental policy (Sobreira Moura,2005). ABEMA 

is a relevant actor from State level, mediating demands of States to the Ministry of Environment and 

fostering horizontal cooperation between its members. In the federal level, besides the Ministry of 

Environment (MMA), there are presently four specialized agencies, responsible, in broad terms, for: 

biodiversity conservation and protected areas (ICMBIO ς Instituto Chico Mendes para Conservação 

da Biodiversidade); enforcement and licensing (IBAMA ς Instituto Brasileiro do Meio Ambiente e 

Recursos Naturais Renováveis), water (ANA ς Agência Nacional de Águas) and federal public forests 

management (SFB ς Serviço Florestal Brasileiro). In 2008, 78% of the 5561 municipalities had some 

structure dedicated to environmental issues (MMA - Ministério do Meio Ambiente, 2010).  

                                                           
12

 Details on: http://www.senado.gov.br/atividade/materia/detalhes.asp?p_cod_mate=95349.  
13

 In portuguese: Sistema Nacional de Meio Ambiente  
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On the instrument side, command and control instruments characterize the Brazilian model of public 

environmental management, with emphasis on enforcement, concession of environmental permits 

and designation of protected areas (Gusmão, 2002; Jatobá, 2005; Wunder, Börner, Tito, & Pereira, 

2008). The Brazilian Forest Code (BRASIL, 1965) and the National System of Conservation Units Law 

(BRASIL, 1998) are the core policies for terrestrial ecosystem and biodiversity conservation in Brazil, 

as observed by Toni (2011). Both will be discussed in next sections of this chapter.   

3.2. Financing the public provision of biodiversity conservation and 

ecosystem service management 

As observed by Young (2005), there is no systematic assessment of governmental spending on 

conservation policies in Brazil. The most complete studies for environmental expenditure, in general, 

were conducted for the years 1996-1998 and 1999-200214 by the Brazilian Institute for Geography 

and Statistics ς IBGE (2001; 2006). These studies assessed expenditure by level of government on 

different public functions15, including environmental protection, defined as expenditure on: 

administration, operation and support to the agencies responsible for air and sound pollution 

control, reforestation policies and programs, monitoring of degraded areas, drought prevention 

infrastructure, management of environmental protection and reserves (IBGE, 2006). Although the 

latest data refers to the year 2002, almost a decade from now, the presentation of some results of 

those studies shall provide an overall impression on the relative position of environmental 

expenditure in relation to other public goods and services. 

Looking at the numbers from IBGE (2001) for governmental expenditure on environmental 

protection for the years 1996-1998 (Fig. 3.1), one can clearly observes that environmental 

expenditure, alongside culture and sports, is among the functions to which smaller budget is 

allocated. The figures are not different, in relative numbers, for the years 1999-2002. For all levels 

and for all years, expenditure on environmental protection has not exceeded 1% of total 

governmental expenditure. For municipalities, expenditure on environmental protection for the 

years 1999 to 2002 represented less than 1% of total municipal expenditure (IBGE, 2006), observing 

that, in 2002, only 12% of the municipalities allocated part of their budget for expenses on 

environmental issues (MMA - Ministério do Meio Ambiente, 2010). States´ expenditure on 

environmental protection for the whole period (1996-2002) ranged from 0.63%, in 1996, to a 

maximum of 0.92% in 1998.  

 

                                                           
14

 For 1999-2002 the study considered only States and municipalities. 
15

 Classified in accordance to the Classification of the Functions of Government ς COFOG of the United Nations. 
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a ς Expenditures (R$1.000) of the federal government by function from 1996-1998. 

 

  
b ς Expenditures (R$1.000) of the state governments by function from 1996-1998. 

 

  
c ς Expenditures (R$1.000) of the municipal governments by function from 1996-1998. 

 

Figure 3.1 ς Public expenditure of federal (a), state (b) and municipal (c) governments for the years 
of 1996-1998 by public functions. The arrow indicates expenditure on environmental protection 
function. Source: IBGE (2001). 
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Another study (Young & Roncisvalle, 2002) assessed environmental spending of the federal 

government from 1993-200016. The study focused on the federal government considering availability 

of data and its role as the single most important agent conducting environmental programs. Still, 

they had many difficulties in obtaining a consistent time series, especially due to budgeting 

procedure and administrative changes17. Their results (Table 3.1) showed that, for the period, federal 

spending on environmental public functions ranged from 0.3% to 0.5% of the federal budget. They 

also note that environmental projects are one of the most relevant categories in terms of attraction 

of international cooperation funding in Brazil, with a trend, however, towards lowering external 

funding during the period: external credit and donations represented 6.5% of the Ministry of 

Environment expenditure in 2001 - 4% and 2%, respectively - in comparison to 10% in 1996. As they 

conclude, there was no significant trend of increase in federal environmental expenditure during that 

period. They also estimated18 a per capita annual public environmental expenditure in Brazil 

(municipal, state and federal), in 2001 values, of about R$ 22.9 (9.2 US$), of which about R$7.6 (3 

US$) in environmental protection (the rest refers to sanitation).  

Table 3.1 ς Federal environmental expenditure from 1993 to 2000.  

 

* - Acronyms: MMA=Ministry of Environment, IBAMA=federal environmental agency, FNMA=National Environmental Fund 
Source: Young and Roncisvalle (2002). 
 

Still in relation to the federal level, more updated values for the Ministry of Environment - MMA are 

available, not including, however, expenditure on environmental protection by other ministries 

(MMA - Ministério do Meio Ambiente, 2009). MMA´s expenditure from 2000 to 2008 ranged from 

R$ 1.2 (2003) to R$ 1.62 billion (2007), with no trend of increase. In 2008, the expenditure was of 

R$ 1.53 billion, representing 0.12% of the total federal budget, and less than half of the initially 

planned environmental budget (due to budgetary cuts). On protected areas for biodiversity 

conservation (conservation units), the study presents values for the federal level: from MMA´s 

                                                           
16

 The study from Young and Roncisvalle (2002) is methodologically different from the ones produced by IBGE, 
e.g. including sanitation services in environmental expenditure. Thus, the results are not directly comparable, 
17

 Regarding administrative changes, they mention the creation of the National Water Agency - ANA, in 2001. 
During the years following the publication of the study further changes occurred, as the creation of an agency 
devoted to biodiversity conservation and protected area management, ICMBIO, in 2007, and another 
responsible for federal public forests management, SFB, in 2006.   
18

 The estimative assumed expenditure of 1.5% of the aggregate budget (municipal, state and federal) in 
environmental protection and sanitation, based on data from IBGE for 1998 (2001). 
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expenditure in 2008, 20.6% (R$315.6 millions) was allocated to federal protected area management 

(0.025% of the federal budget). Those resources represented about 95% of all expenditure in federal 

conservation units management, with the other 5% coming, in equal shares, from the Environmental 

Compensation19 scheme and international cooperation (almost integrally from the Amazon Region 

Protected Areas - ARPA20 project). MMA (2009) observes that there was a deficit of 63% to achieve 

the estimated minimum annual expenditure21 for proper management of federal protected areas 

(R$ 543.2 millions), besides a deficit of R$ 611 million in investment in infrastructure and planning. 

Minimum annual expenditure for State protected areas was estimated at R$ 360.8 million, with, 

however, a higher deficit in investments: R$ 1.18 billion. 

In sum, there is no mechanism securing funds to ecologic public functions in the conventional 

government budgeting in Brazil, which is still the single most important source of resources for 

biodiversity conservation policy. As observed by ABEMA (2004), in name of State environmental 

agencies, the implementation of permanent mechanisms for financing environmental expenditure is 

needed, securing budget for the decentralized provision of environmental goods and services. The 

rigidities of Brazilian budgeting, with legal and constitutional earmarked tax revenues and mandatory 

expenditures, especially in the case of social functions, like health and education (Blöndal, Goretti, & 

Kromann Kristensen, 2003), were not applied to environmental functions. Despite the critics to a 

rigid budgeting system (Blöndal et al., 2003), the practical effect for environmental protection is that, 

besides the likely allocation of smaller budget shares, it is subject to higher budget cuts, as observed 

by Young and Roncisvalle (2002). As observed by Jatobá (2005), this lack of coordination between 

environmental and fiscal authorities in Brazil, together with the lack of economic instruments for 

environmental protection, is a potential cause for the hiatus between aspirations and realizations 

regarding sustainable development in the country. 

In this context of problematic conventional public funding, alternatives have served to partially offset 

the lack of funding in the case of biodiversity conservation, especially in the form of economic 

instruments. The ICMS-E figures among those, acting as an indirect mechanism (MMA - Ministério do 

Meio Ambiente, 2009), either as an incentive for municipalities expend on protected area 

management or to potential higher expenditure due to the increased budget available. The MMA 

(2009) mentions also other instruments, like the Environmental Compensation scheme, entrance 

fees and environmental funds constituted by international donations. Besides, there are potential 

                                                           
19

 The Environmental Compensation scheme was created by the National Conservation Unit System Law (Brasil, 
2000) and demands enterprises that pose significant threat to the environment ς object of environmental 
licensing - to financially compensate unmitigated impacts by supporting conservation unit management or 
creation. See, e.g, Young (2005).   
20

 For more information: http://go.worldbank.org/PRW7ZZ2J60 
21

 Estimations were carried out by adapting the financial module of the Minimum Conservation System 
(Micosys), a computational system developed for the World Bank MMA - Ministério do Meio Ambiente (2009). 
The results should be considered as preliminary, due to lack of data for many areas, but are still the best 
available estimation of costs of conservation unit management in Brazil. 
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sources, which still play little role, represented by forest concessions, payment for environmental 

services, bioprospection, extrativism and co-management partnerships. 

3.3. Biodiversity Conservation: the National System of Conservation Units 

3.3.1. Context and evolution 

In 2000, Brazil published a law detailing the means, defined by the Constitution of 1988, for the 

effective provision of an ecologically balanced environment (Law No. 9985/2000), in special those we 

regard as related to biodiversity conservation and ecosystem service management (Brazilian 

Constitution of 1988, Article 225, §1, clauses I, II, III and VII). Basically, the law created the National 

System of Conservation Units - SNUC, usually referred to ŀǎ ǘƘŜ ά{b¦/ [ŀǿέΣ ŜǎǘŀōƭƛǎƘƛƴƎ ŀ ŦƻǊƳŀƭ 

and unified framework to be followed by all levels of government for the designation of protected 

areas for biodiversity conservation. This was the culmination point of more than two decades of 

debate on the implementation of a rational protected area system (Rylands & Brandon, 2005).  

 

Figure 3.2 ς Evolution of protected area coverage in Brazil, from 1934 to 2010, indicating the relative 
contribution of conservation unit groups (SP=strictly protected; SU =sustainable use) and 
management levels (federal or state). Overlapping areas were not discounted. Source: data from 
CNUC/MMA (2010). 

From the 1930´s, when the first National Park and some (State and National) Forests were 

established, the protected area coverage in Brazil has grown to about 14.4% of the national territory 

in 2010, totaling 1,241,221.6 sq km. This evolution, shown in Fig. 3.2, was not homogeneous during 

the period and could be roughly divided in three phases. In a first phase, there was predominance of 

federal strictly protected CUs, a situation that lasted until late 1980´s, coinciding with the process of 

decentralization promoted by the Constitution of 1988. In the second phase, during the 1990´s, the 

participation of States in the designation of CUs increased, as also did the proportion of sustainable 

use CUs. As a consequence, in mid-1990´s, sustainable use CUs already covered a larger extent than 
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strictly protected ones. The last phase, from 2000-2010, is one of rough stability of the relative 

contribution of levels (federal and state) and groups (SP and SU), but with a steep increase in area 

coverage, more than doubling in one decade. This substantial increase in coverage is of global 

relevance. Jenkins and Joppa (2009) estimated that, from 2003-2008, the expansion of protected 

areas in Brazil, including conservation units and indigenous lands, represented 74% of the total global 

protected area increase. 

Table 3.2 ς Classification and purpose of conservation unit - CU categories in Brazil, as defined by the 
National System of Conservation Units ς SNUC (Law 9985/00). Correspondence to IUCN category 
system is also indicated, as well as the number of federal and state managed CUs (NA=not available).  

Federal and State Conservation Units: 
Groups and Categories 

IUCN 
cat. 

Purpose(s) N 

Strictly 
Protected 

Group 
 

Ecological Station 
(ESEC) 

I Nature preservation and scientific research 84 

Biological Reserve 
(REBIO) 

I 
Preservation of the biota and other natural features, without direct human interference or 
environmental modifications, except for the recovery of altered ecosystems and protection 
of biological diversity and ecological processes. 

47 

Park II 
Preserve natural ecosystems with great ecological relevance and scenic beauty; 
provide opportunities for scientific research, environmental education and 
interpretation, recreation and ecological tourism. 

236 

Natural Monument III Preserve rare and unique sites, endowed with great scenic beauty. 17 

Wildlife Refuge III 
Preserve natural environments in which the existence and reproduction of fauna and flora 
are assured by specific features. 

15 

TOTAL GROUP I 399 

Sustainable 
Use Group 

 

Forest IV 
Promote multiple sustainable uses of forest resources; scientific research, with 
emphasis on methods of sustainable use of native flora cover. 

89 

Area of Relevant 
Ecological Interest 

(ARIE) 
IV 

Protect locally or regionally important natural ecosystems and regulate their use, seeking 
nature conservation 

40 

Environmental 
Protection Area (APA) 

V Land use and settlement control; assure the sustainable use of natural resources. 199 

Extractive Reserve 
(RESEX) 

VI 
Protect the livelihood and culture of traditional extractive societies and assure the sustainable 
use of natural resources. 

66 

Sustainable 
Development Reserve 

(RDS) 
VI 

Preserve nature and assure conditions and means necessary for the livelihood, life quality 
and exploration of natural resources of traditional populations; maintain and improve 
management knowledge and techniques developed by these populations 

27 

Fauna Reserve VI 
Protect populations of native animal species, terrestrial or aquatic, resident or migratory, in 
order to allow for technical-scientific studies on their sustainable management. 

0 

Private Reserve of the 
Natural Patrimony 

(RPPN) 
IV Conservation of biological diversity and scenic values in private properties. NA 

TOTAL GROUP II 421 

OVERALL TOTAL 820 

Source: CNUC/MMA (2010), with descriptions of the categories adapted from Drummond et. al. (2009).  

 

Before 2000, all three levels of government followed their own concepts and definitions for 

establishing protected areas, with lack of coordination even within the same level. The concept of 

conservation units (unidades de conservação)22 encompasses twelve protected area categories 

                                                           
22

 Note that Brazil chose to make a terminological distinction between areas designated mainly for biodiversity 
conservation purposes ς conservation units - CUs - and other types of protected areas, such as Indigenous 
Lands-L[ǎΦ ¢ƘŜ ŘŜƴƻƳƛƴŀǘƛƻƴ άǇǊƻǘŜŎǘŜŘ ŀǊŜŀέ ƛǎ ǎǘƛƭƭ ǳǎŜŘ ǿƘŜƴ ǊŜŦŜǊǊƛƴƎ ǘƻ /¦ǎΣ LƴŘƛƎŜƴƻǳǎ [ŀƴŘǎ ς ILs and 
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included in the SNUC (Table 3.2), all of them having biodiversity conservation as one of the main 

goals. These categories are divided in two groups: Strictly Protected - SP (5 categories), where no 

human interference is allowed and only indirect use is admitted, and Sustainable Use - SU (7 

categories), intended to integrate economic use, conservation and social justice. Conservation units 

may be designated, at all levels, either by laws or by decrees, so, in this latter case, as a discretionary 

decision of the president, state governor or mayor. Only a law, however, may later withdraw the 

designation of conservation unit. 

 

3.3.2. Conservation units: spatial distribution 

The analysis in this section is divided in three parts, evaluating the relationship between States and 

conservation unit coverage in terms of: 1) territory, population and economy; 2) conservation of 

Brazilian biomes and; 3) protection of priority conservation areas. Data on conservation unit 

coverage was obtained from the National Conservation Unit Database - CNUC23 (2010), maintained 

by the Brazilian Ministry of Environment (see to Chapter 5 for methodological aspects on data 

processing). Only federal and state managed CUs are considered here. The distribution of 

conservation units in Brazil is shown in Fig. 3.3, which also shows the distribution of Indigenous Lands 

- ILs (see section 3.4.2).  

Conservation units and States: territory, population and economy 

The analysis of CUs in relation to territory, population and economy is structured according to the 

five Great Regions of Brazil - North, Northeast, Center-West, Southeast and South, mentioning 

specific States when relevant. The division by regions, aggregating States according to similarities, is 

used for official statistics and planning purposes in Brazil, being acknowledge by the Constitution. 

Table 3.3, below, summarizes the contribution of each region to the national CU coverage. 

Table 3.3 ς Conservation unit coverage* in Brazil by region. 

REGION 
 

GROUP 
TOTAL 

 

Strictly Protected Sustainable Use 
Area (sq 

km) 
% 

Area (sq 
km) 

% 
Area (sq 

km) 
% 

N 380.692,0 30,7% 574.806,6 46,3% 955.498,5 77,0% 

NE 32.629,3 2,6% 124.610,9 10,0% 157.240,2 12,7% 

CW 35.178,0 2,8% 31.534,9 2,5% 66.712,9 5,4% 

SE 21.274,0 1,7% 25.407,7 2,0% 46.681,7 3,8% 

S 6.987,5 0,6% 8.100,7 0,7% 15.088,2 1,2% 

Total 
476.760,7 38,4% 764.460,8 61,6% 1.241.221,6 100,0% 

                                                                                                                                                                                     

other specially protected areas together, as seen in the Protected Area Strategic National Plan (Decree No. 
5758/2006). 
23

 In portuguese: Cadastro Nacional de Unidades de Conservação 

North ς N 
Northeast - NE 
Center-West - CW 
Southeast - SE 
South - S 

* - Only federal and State conservation units considered             Source: wikipedia.com 
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Figure 3.3 ς Spatial distribution of conservation units and indigenous lands in Brazil. Source: own 
representation based on data from CNUC/MMA (2010). 

As the map (Fig. 3.3) and Table 3.3 indicate, there is an evident concentration of conservation units in 

the States of the North Region: Acre, Amapá, Amazonas, Pará, Rondônia, Roraima and Tocantins. The 

region corresponds to 45.25% of the national territory and comprises 77% of the national CU 

coverage, with a CU area of 955,498.5 sq km24. Strictly protected (SP) CUs (IUCN I-III) represent about 

38% of the coverage, whereas Sustainable Use (SU) CUs account for the rest. The States of Pará and 

                                                           
24

 This area is roughly equivalent to the sum of the territories of France, Switzerland and Germany. 
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Amazonas, the largest Brazilian States, are alone responsible for 61.4% of national CU coverage (see 

Annex I). The contribution of the region is not solely explained by the territorial extent of its States; 

there is also a high relative CU coverage (share of the State covered by CUs), as shown in Fig. 3.4. In 

sum, 24.3% of the region is covered by CUs, of which 9.7% are SP CUs. The relative coverage varies 

among the States, ranging from 6% of the territory in Rondônia to 46% in Amapá. As Fig. 3.3 also 

shows, if Indigenous Lands - ILs are accounted these figures would be even higher, an issue further 

discussed in section 3.4.2. In economic terms, the northern States represent 5.1% of the Brazilian 

GDP, as of 2008 (IBGE, 2010). In relation to population, they have about 15.86 million inhabitants, 

representing 8.3% of the national population (IBGE, 2011). As an indirect and rough indicator of the 

condition of the regions/states to finance conservation units, we associated GDP and population to 

CU coverage, getting two indicators: CU per capita and CU per GDP. It is assumed that the higher the 

value of these indicators the more difficult it is for a State to finance conservation. For the North 

Region, there are about 6 ha of CU per inhabitant (CU per capita indicator) and 617.6 ha of CU per 

R$ 1 million of GDP (CU per GDP indicator). 

The second largest CU coverage is found in the Northeast Region, which covers 18.25% of the 

national territory and encompasses 12.7% of national CU coverage (157,449.65 sq km). It includes 

the States of Maranhão, Piauí, Ceará, Rio Grande do Norte, Paraíba, Pernambuco, Alagoas, Sergipe 

and Bahia. Most of the coverage, about 90%, is, however, restricted to three States: Bahia, Maranhão 

and Piauí. These three States represent, respectively, 4.58%, 4.57% and 2.29% of the national CU 

coverage. A great extent of the coverage in these States is represented by the CU category APA, 

which usually covers large areas and, due to a lack of zoning and low management efforts, imposes 

very few restrictions in practice. APAs represent more than 80% of the State coverage in Bahia and 

Maranhão and about 52% of the coverage in Piauí. The CU coverage by State varies greatly in the 

region, as seen in Fig. 3.4, ranging from 0.2% of the territory, in Paraíba, to 9.8%, in Bahia. The 

Northeast region represents 13.1% of the national GDP, as of 2008, and 27.83% of the population 

(about 53.08 million inhabitants). Relating these numbers to CU coverage:  1) there are about 0.3 ha 

of CU per inhabitant (CU per capita indicator) and; 2) 39.6 ha of CU per R$ 1 million of GDP (CU per 

GDP indicator).  There is great variation among the States in the region in terms of these indicators 

(see Annex II): 1) CU per capita ranges from 0.003 ha in Paraíba to 0.91 ha in Piauí, while 2) CU per 

GDP ranges from 0.5 ha/R$ 1 million GDP in Paraíba to 170 ha/R$1 million GDP in Piauí.  
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Figure 3.4 ς Conservation unit coverage in Brazil by State (% of State territory). Source: own 
calculation and representation with data from CNUC/MMA (2010) 

The Center-West Region comprises the States of Goiás, Mato Grosso, Mato Grosso do Sul, besides 

the Federal District. It represents 18.9% of the national territory and 5.4% national CU coverage 

(66,713 sq km). Excluding the Federal District, which has an anomalous situation, there is low CU 

coverage in the other States, with a maximum of 5.3% in Goiás. The Federal District has CU coverage 

of about 93%, but this is due to its relatively small territory and to the fact that 80% of the territory is 

covered by federal APAs. Differently from the Northwest Region, there is no predominance of 

Sustainable Use CUs, which represent about 45% of the state coverage. Regarding the economy, the 

region represents 9.2% of the national GDP and has a population of 14.05 million inhabitants, 7.37% 

of the Brazilian population. Relating again those numbers with CU coverage: the region has 0.47 ha 

of CU per capita and 23.9 ha/R$1 million of GDP.     
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With 3.8% of the national CU coverage (46,472.2 sq km), the Southeast Region comprises the States 

of São Paulo, Minas Gerais, Rio de Janeiro and Espírito Santo. Although being the second smallest in 

terms of territory, 10.86% of the country, this is the most populated region (about 42% of the 

Brazilian population) and also the most relevant economically (56.02% of the national GDP). The CU 

coverage is mostly low in those States, with São Paulo and Minas Gerais close to 5% and Espírito 

Santo at 1.8%. The exception is Rio de Janeiro, with 12% of CU coverage.  For both, the population 

and GDP-related indicators, the Southeast region presents the lowest values: 0.06 ha of CU per 

capita and 2.75 ha/R$1 million of GDP. This indicates, taking into account our previous assumptions, 

that these States are much better off in terms their financial capacity of financing existent CUs within 

their territories. 

The South Region is the smallest one ς 6.8% of the national territory - encompassing the States of 

Paraná, Santa Catarina and Rio Grande do Sul. However, it is the third largest region in terms of 

population, with 14.36% on the country´s total, and the second largest in terms of GDP, 16.56%. It is 

also the one with smaller contribution to national CU coverage: 1.2% (15,088.2 sq km).  Paraná has 

the higher state coverage, 4.1% followed by Santa Catarina and Rio Grande do Sul, with about 2% 

each. The values of the population and GDP-related indicators are, as in the case of the Southeast 

Region, also low: 0.06 ha of CU per capita and 3 ha/R$1 million of GDP. 

This overview of CU coverage for the different regions has to be complemented with another 

question: which group or category of CU is represented? Since CU categories have different levels of 

land-use restrictions, this is an issue that matters when considering opportunity costs of CU 

implementation, management costs and effectiveness for biodiversity conservation. We will 

consider, as a simplification, that all Strictly Protected CU categories imply the same level of 

restriction, so they will be considered as one category. For Sustainable Use categories, we only 

analyze APAs separately, leading to two SU groups: SU-APAs and SU-Others. This is necessary for two 

reasons: first, because of the already mentioned loose protection APAs provide in practice and, 

second, because APAs represent a high proportion of the CU coverage in almost all regions, with the 

sole exception of the North Region, where it accounts for only 13.31% of the regional coverage. In 

the Northeast, APAs represent about 77% of the regional coverage, followed by the Southeast and 

South, with about 52% each, and the Center-West, with about 46%. Note that APAs have been given 

lower weights in many established ICMS-E arrangements (see Chapter 2). Table 3.4 summarizes the 

coverage of APAs and other Sustainable Use categories by region. 

Table 3.4ς Sustainable Use conservation unit coverage in Brazil by region. 

Region Sustainable Use ς Others  
(sq km) 

Sustainable Use- APAs 
 (sq km) 

Total Geral 
(sq km) 

CW 726.9 2% 30,808.10 98% 31,535.00 

N 447,582.40 78% 127,224.20 22% 574,806.60 

NE 3,214.10 3% 121,396.80 97% 124,610.90 

S 190.1 2% 7,910.60 98% 8,100.70 

SE 845.6 3% 24,562.10 97% 25,407.70 

Brazil 452,559.00 59% 311,901.90 41% 764,460.90 
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In terms of regional coverage, as can be seen in Table 3.5, the other categories of the Sustainable Use 

Group are largely located in the North Region, highlighting the role of Extractive Reserves and 

Sustainable Development Reserves. Those categories have been extensively used in Integrated 

Conservation and Development initiatives, focusing on support to traditional (mostly) extractive 

communities in the Brazilian Amazon during the last two decades. The proportion between the CU 

groups differs considerably in different States, as shown in Fig 3.5. 

 

 

Figure 3.5 ς Relative contribution of conservation unit groups (Strictly Protected; Sustainable Use ς 
APA and; Sustainable Use ς except APA) by State in Brazil. 

Conservation of biodiversity and States: biomes 

Up to now, our analysis has covered the topics of 1) extent and 2) level of restriction of CUs in 

relation to the Brazilian regions and States. The following analysis concerns ǘƘŜ ǉǳŜǎǘƛƻƴ ƻŦ άǿƘŀǘέ ƛǎ 

being protected in those States, focusing on two issues: biomes and priority areas for conservation. 

In relation to the Brazilian biomes, among the commitments of Brazil under the framework of the 

Convention on Biological Diversity, there is a target of establishing protected areas covering 30% of 

the biome Amazônia and 10% of each of the other biomes (Caatinga, Cerrado, Pantanal, Pampas and 

Mata Atlântica) (MMA - Ministério do Meio Ambiente, 2010). A brief description of these biomes is 

provided in Box 3.1. The distribution of the biomes can be roughly compared to the Brazilian Regions: 

1) Amazônia covering the whole North Region and parts of the Center-West and Northeast regions; 

2) Cerrado is mostly found in the Center-West Region and parts of the Northeast Region; 3) Caatinga 

covers most of the Northeast Region; 4) Mata Atlântica covers great part of the Southeast and South 

Regions, extending to the Northeast along the coast; 5) Pampas is restricted to the State of Rio 

Grande do Sul, while 6) Pantanal is restricted to the States of Mato Grosso and Mato Grosso do Sul. 
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In its 4th National Report to the CDB (MMA - Ministério do Meio Ambiente, 2010), the Ministry of 

Environment evaluated the achievement of the proposed biome targets. Although the targets have 

not been completely achieved, there were great advances in the last years in terms of expansion of 

CU coverage, as already mentioned. Their evaluation was also based on CNUC data and results are 

summarized in Table 3.625. As can be observed, the percentage of target achievement was of 75% for 

Amazônia; 67.98% for Mata Atlântica; 63.36% for Cerrado; 61.20% for Caatinga; 26.27% for Pampa; 

22.24% for Pantanal and 18.95% for the Coastal and Marine Zone (not included in Box 3.1 because of 

our focus on terrestrial biomes).  
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 The MMA also included data for municipalities and has not taken into account overlaps between 
conservation units, explaining small differences in relation to our estimative.  

BOX 3.1 ς Brazilian terrestrial biomes: an overview 
 
Brazil is broadly divided in six terrestrial biomes, each 
encompassing a diversity of ecosystems. This division 
indicates that some general characteristics are shared, 
specially related to climatic and vegetation aspects, 
but should not be seen as reflecting uniformity or 
disregard the existence of transition regions between 
biomes. 
Amazônia ς Covering almost 60% of the Brazilian 
ǘŜǊǊƛǘƻǊȅΣ ƛǘ ƛǎ .ǊŀȊƛƭΩǎ ƭŀǊƎŜǎǘ ōƛƻƳŜΦ ¢Ƙƛǎ ƘǳƳƛŘ ǊŜƎƛƻƴ 
is mostly covered by tropical rainforest, with 12.47% of 
its area already impacted by human intervention 
(degraded or anthropic areas). 
Cerrado ς Covers about 22% of Brazilian territory and 
is climatically characterized by marked dry and humid seasons. It is covered mostly by savannah 
vegetation, ranging from natural grasslands to forested savannah. Areas modified for human use 
correspond to about 39% of its total area, with the remaining vegetation under different levels of 
degradation.  
Mata Atlântica - Areas under climatic influence of the Atlantic Ocean, characterized by forest cover, 
ranging from tropical rainforest to semi-deciduous forests (in the inland), with smaller areas of 
deciduous forests and other formations. By far the most endangered biome, with more than 70% 
modified for human use.   
Caatinga ς Semiarid region subject to two drought periods, interspersed by an intermittent rain 
season and a rainy season, mostly covered by xeric shrubs.    
Pantanal ς Characterized by annual long term flooding, predominantly covered by savanna 
vegetation.  
Pampa ς Sub-tropical region with humid climate with low (freezing) temperatures in the winter, 
largely covered by natural grasslands and shrubs. 
 
Source: Portal Brasil (2010) and MMA (2010) 
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Table 3.5 ς Conservation unit coverage in Brazilian biomes. Source: MMA (2010). 

 

Considering the scope of our analysis, we were further interested in the performance of States in the 

achievement of those targets. Assuming, for fairness considerations, that each State would 

contribute equally (in relative terms) to the achievement of CDBs targets, we applied the same target 

percentages in relation to the area of the biomes inside each State. By doing this, we got a 

hypothetical {ǘŀǘŜ άǎƘŀǊŜέ ŦƻǊ ŀŎƘƛŜǾƛƴƎ ǘƘŜ ƴŀǘƛƻƴŀƭ ōƛƻƳŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ǘŀǊƎŜǘΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ 

biome Mata Atlântica covers 167,709.3 sq km of the State of São Paulo and, so, applying the 10% 

target, this State would need to have 16,771 sq km of Mata Atlântica protected by CUs to reach its 

ƘȅǇƻǘƘŜǘƛŎŀƭ άǎƘŀǊŜέ ƻŦ ǘƘŜ /BD target for this biome. In this specific case, São Paulo has 10,087.41 

sq km of Mata Atlântica covered by CUs, reaching 75% of its target. This logic was applied to all 

biomes and States. The results are shown in Fig. 3.6, reflecting the performance of each State. 

Observe that States vary greatly in terms of their contribution to CBD target achievement.  

It might be, correctly, argued that it wouldn´t be cost-effective to have a fixed area defined as target 

per State, since the national objective would be best achieve when focusing on more relevant, in 

biological terms, or cheaper areas, in economic terms, and those are not necessarily uniformly 

distributed in the national territory. This doesn´t change, however, the fact that some States are 

contributing more than others to the achievement of the national objective of conserving significant 

areas of all biomes. See, for instance, the cases of Rio de Janeiro and Espírito Santo, both completely 

covered (originally) by Mata Atlântica and with roughly the same territory. Rio de Janeiro has 

conservation unit coverage more than five times greater than the one of Espírito Santo. Rio de 

Janeiro has 12% of the biome protected by CUs, while Espírito Santo protects only 1.8%. In sum, it is 

essential to take distributional aspects of CU coverage into account in designing fair conservation 

policies. Supplementary data on conservation unit coverage by biome by State is presented in Annex 

III. 

 

 

 

 

Conservation Units Total Amazônia Caatinga Cerrado Mata 
Atlântica 

Pampa Pantanal Coastal/
Marine 

Level Group Area Area Área Área Area Area Área Área 
  (sq km) (sq km) (sq km) (sq km) (sq km) (sq km) (sq km) (sq km) 

Federal SP 359,440 293,102 6,981 41,167 10,964 1,435 1,499 10.319 

SU 411,874 326,806 27,019 17,683 24,735 3,198 0 22.124 

Total  771,314 619,908 34,000 58,850 35,699 4,633 1,499 32.443 

State SP 127,102 103,371 1,561 8,999 11,167 0 1,826 1.137 

SU 391,047 280,859 16,123 57,327 28,225 0 0 36.605 

Total  518,149 384,230 17,684 39,392 39,392 0 1,826 37.742 

Municipal SP 109 5 0 0 85 0 19 4 

SU 4,150 0 0 3,850 295 5 0 45 

Total  4,259 5 0 3850 380 5 19 48 

Total CNUC 1.293.722 1,004,143 51,683 129,027 75,471 4,637 3,344 70,234 

National Target 2010 (CBD) 1,259,083 84,445 203,645 111,018 17,650 15,036 370,684 

% of the target achieved (2010)  79.75% 61.20% 63.36% 67.98% 26.27% 22.24% 18.95% 
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Figure 3.6 - Simulation of State relative performance in the achievement of CBD´s biodiversity target 
in relation to Brazilian biomes and relevant conservation unit coverage 2010 biodiversity target (30% 
for Amazônia and 10% for the other biomes).  The color scheme indicates performance in the 
achievement of targets in each State: red= less than 50%; yellow=50%-100% and; green= more than 
100%. Source: own elaboration based on CNUC/MMA (2010). 

 

 

 

 


