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| don't think there are cheap tickets to system
change. You have to work at it, whether that
means rigorously analyzing a systemrigorously
casting off paradigms. In the end, it seems that
leverage has less to do with pushing levers than it
does with disciplined thinking combined with
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Abstract

Effective biodiversitygovernance 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 instrumeirtssidg

public actors. This might lead to an underprovision of the public good biodiversity conservation, since
insuchcontextt dzo Yy F GA2y I 3J2@SNYyYSyida R2y Qi KIF @S AyOSyi
account, especially those affecting other gdtictions beyond their own boundaries. Ecological fiscal
transfer ¢ 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 an@lPortug
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 federalThigels 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 continentd dimensions and great regional disparities, which are also reflected by an
unequal spatial distribution of biodiversity conservation.

Thisstudy evaluates the policy options for the implementation of a fedestalte EFT in Brazil. First,

to establish therationale for a federabtate EFT,t 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 functiowsam 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 contefdund 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 conserviat
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 conservatio Three possible justifications for the
establishment of a federaltate EFT in Brazil were identified in this context: achievement of national
objectives, compensation for opportunity costs and compensation for management costs.

Second, thestudy focuses on the potential design of a federstate EFT in Brazispects discussed
include theindicated 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. Rewgptidée type of transfer,
conditional nommatching outputbased 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 tiselection of indicators: relevance for biodiversity conservation;
incentives created; and availability (or future availability) of data. Among the indicators considered,
protected area coverage was chosemmplemented by different weighting factoreelated to
management level, biological importance and management categongodification of an existing

\Y



federalstate general purpose transfer scheme, the Fundo de Participacdo dos EstdeRis,is
identified as the most viable alternative of establishindedleralstate EFT in Brazil, based on the
existence of a policy window. This option is called FPE Verde.

Fnally, to explore this alternative, an @xte scenario analysis is conducted to compare different
design options. Our first FPE Verde scenari@a$éet 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, cosgeffectiveness, distributive impacts and legal and institutional aspects. We
conclude hat the implementation of a federadtate 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 inteynatiimportance. 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 exisg proposal, potentially enhancing its environmental effectiveness
and distributive impacts.

Vi
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Chapter 1. Introduction

1.1. Reseach motivation and problem

Oceans, terrestrial systems and the atmosphere have been intensively transformed by humans,
abowe all during the last 50 years (Millennium Ecosystem Assessment,, 2068nd that is widely
recognized as unsustainable. The challes are immense, especially considering thanomyhas
been guided bymetrics that ignores market distortions and regulatory failures that exclude most
non-marketed natural capital assets (TEEB, 2008; UN, 200%) context of population increasing
more than twofold and economy ma than sixfold since 1960, thenisleadingvaluation following
these metrics arghe main cause of the observed degradation or unsustainable udsotdgical
resources and mangcosystem services and has expected impackaiman wellbeing, especially in
the case of the poofMillennium Ecosystem Assessment, 2005; TEEB, .2008)

Guided by thist RSFT S O A & $her®ig ¥ tehdan&yot to assign value to the benefits of
biodiversity and ecosystem service provisiand to asign value to activities that ardkely to
degrade natural capital asse(FEEB, 2008)Rewardng unrecognized benefitsrom biodiversity
conservation anecosystem serviceand penalizingincaptured costselated to their degradatioris,
thus, one of thecompellirg policy tasks to deal with theisconnection othe economy fromS I NIi K Q &
life sustaining systeriTEEB, 2008As concluded by recent influential international studissch as

the Millennium Eosystem Assessment (200&)d The Economics of Ecagyss and Biodiversity
TEER2010), economicand financial interventions can be powerful tools to corréetse failures
contributing to betterconservatiorand sustaiable use obiodiversity ancecosystem services
Theseinterventions have tacknowlalge that biodiversityconservation involvecosts andconsider
who benefitsfrom and who pays fothe provision of ecosystem servicesn the private level, liere
have been notable advances in thentpensation of private larmvners for the provision of thge
services, by the establishment of payment for ecosystsrvices- PESschemes, 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 s¢@Emgel et al.2008) PES isansidered to be a
promising tool, with wider application needed in larger scales t@uate its true potentia(Wunder,
2005) On the public levelhowever,there arevery few examples of arrangements compensating
governments for their efirts in the consenation of ndaural areas Especially complex the case of
federal countries, wher@autonomoussubnational governmentsany times face theesponsibility
and costsof maintaining or enhancing biodiversity conservation and ecosystem seiiovision
Benefits, on the other handare mainly affecting national and global levels (Ring, 20@8b)
neighboringurisdictions

Gonsider, for instance,carbon storage in locally protected forests,thviglobal benefits related to
global warming or the case of a State or municipality that establishes a protected doea
biodiversity conservationor has portions of its territory defined as protected by higher level of
government.In both cases local/regional governments aneurring costs or beingsubmitted to
them - and receiving only part of the benefit€osts in this casecan be either opportunity costs



(e.g., restriction of economic use of land) or direct costs related to public functiang.,(
enforcement and monitoring) (Ring, 20089uchsituations may lead to underprovision of public
322Rax aAyOS adomyldAzylf 32@3SNYYSyIliintdagcgudti Kl @S
leading to decisionand an allocation of resourcdlsat might not be the most effient in a national
perspective (Boadway & Shah, 200Bhiscan potentially affeca fair and efficient public provision of
biodiversity conservatiom a federal countryEffective biodiversity governance, ecosystem services
included, has, thus, to address the spatial aspeaftsbiodiversity conservation in relation to
government levels (Perrings & Gadgil, 2003).

In federal countries, there are policy instruments that might be applied for internalizafispilbover
benefits. One of thee is intergovernmentdiscal transfer§Oates, 2001)mechanisms higher levels

of government adopt to share revenues with lower levEgah, 2007)Depending on the design,
these transfers can be used faurposes offiscal equalization and compensation for spillover
benefits, being a candida to address the problem of provisioof ecosystemservicesin federal
countries The consideration of environmental aspects in the definition of dtentsfersis, however,

far less recognized than soek@onomic @inctions (health and education, for irstce (Kumar &
Managi, 2009)

In sum, the problem faced by this researshthe lack ofmechanisms that take into account benefit
spillovers frombiodiversityconservation in relation to governmental levelgyouring underprovision

of this public serviceThe researchmotivation isto advance the knowledge on the design of
ecological fiscal transfers as a means of achieving more efficiency and equitypnbiiegprovision

of ecosystenconservation contributing to the lacuna pointed biging (2002 & stuBigs exist so

far that investigate intergovernmental fiscal relations for their potential to adequately consider
SO2t23A0Ft | aLS0Ga Ay GSN¥Y&a 2F Lot AO FdzyOliAzya
In this context, there are several reasons for exploring tree s BrazilBrazil has beea pioneer in

the applcation ofecological fiscal transferSince theearly1990°s many States have adoptedt asa
compensation mechanism for municipalitieased on ecological indicators, protected area coverage
being themost common(May et al., 2002Ring, 2008hb)So far, theEcological ICM8& ICMSE, or
ecological Valud&ddedTax, has been adopted by more than half of the 27 Brazilian subnational
government$ (TNC, 2010)Thepioneer expernce in theapplication of thissconomic instrument for
conservation hs not led however, to similar incorporation of ecological criteria in the fiscal transfers
from the federal government to the States

The inexistence ofuch an instrument in the federal levisl a matter of concer, sincebiodiversity
conservation and regulatory arrangements of many ecosysiemices, such as protected aresasl
deforestation control are more associated with state leveind federal level thanwith local

! The existence of spillover benefits means that benefits affect also those not dimablyed in the provision

of the good.

% There are 26 States in Brazil and a Federal Distfitten 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.



governments(Young & Roncisvalle, 2002)hs is aggravated by the fact th&razil isa federal
country of continental dimensions and enormous regional disies (Serra & Rodriguez Afonso,
1999) which arealso reflectedoy an unequal spatial distribution dfiodiversityconservationRoma

& Viana, 2009) These disparities related tdiodiversity conservatiomre evidentin many ways{1)
disproportionatedistribution of natural vegetation remnants and protected areas; (2) different levels
of restriction on land use among States.g(e restrictins from the Brazilian Forest Code); (3)
disproportional demand to cope with biodiversity loss drivers, such as deforestation.

In sum, kesides the undisputed relevance of the couninythe environmentalarena e.g. forthe
global efforts related to biodersity conservation and global warming, Brazilfasiliar with
ecologicalfiscal transfes to local level, what potentially facilitates the adoption of the instrument a
a higher levelof government.The existence ofraalreadyproposedfederd-state EFTwhich still
remainsas a law project, is also to be considerétlislaw project intenddo incorporatea protected
area indicator ito a major federalstate intergovernmental fiscal transfer arrangement, the Fundo
de Participacdo do Estadqd-PE (Stag Participation Fund).Sincethe FPEas to be reformulated
until 2012,following a decision of the Brazilian Supreme Cabhere will be a policy window for the
discussion and incorporation of the EFT.

Considering this contexthé purpose othis researchis to analyzepolicy options and constraia for
establishing federadtate ecological fiscal transfers in Bragiicusing specially on protected areas. In
this sense, we will: 1) analyze the existing fedstate fiscal transfers in Brazil, evaling possible
integration of ecological indicators related to protected areas and; 2) carry on a more detailed
analysisof an already proposed federatate EFT mechanism, the FPE Verde, whjainise 2000
under evaluation othe Brazilian Congressiortdbuse.

1.2. Objectives and research question

Consideringhe motivation andthe problem exposed, thguestion guiding the conduction of this
thesis is:
1 Which are the options fothe implementationof a federalstate ecologicalfiscal transfer
mechansmfor biodiversity conservation in Brazil?
The general objectivis to evaluate policy options and constresrfor the desigmnd implementation
of an EFT mechanism faderal level in Brazil, focusing biodiversityconservation A set of specific
objectives wa defined with the purpose of answering research questions that emerge when aiming
to achieve this general objective:
1 Do the Brazilian regional differences related kimdiversity conservation and mvision of
ecosystem servicgwovide justification fothe implementation of ecological fiscal transfers
0 Objective 1a: Understanithe current allocation of ecologat public functions related
to conservation among the different governmental levels (federal, state, municipal)
and fiscal needs related to tke;
o0 Objective 1b: Explore regional inequalities related to biodiversity conservation and
the provision of ecosystem services;



o0 Objective 1c: In face of the findings from previous objectives, explore the rationale
for implementing a federastate EFT in Brazil.

1 Which desigmwould best fit the purposes of a federsiate EFTinstrument in Brazil?

o Objective 2a Review, in brief, the existing experiences with environmental fiscal
transfers especially the case of ICNES Brazil;

Objective 2b Understand the Bran system of intergovernmental fiscal transfers

o0 Objective2c: Evaluate intergovernmental fiscal transfer archetypes, lookingafor
adequate arrangement of @&FT instrument forbiodiversity conservation and
ecosystem service provisiam Brazil;

0 Objective 2d: Evaluate indicators that could be used for a fedstate EFT;

1 Which are the policy options for implementing a fedestdte EFT instrument in Brazil?

o0 Objective 3a: Evaluatéf existing intergovernmental transfers could incorporate
environmental ndicators

0 Objective 3b: Evaluate the alternative of implementing the EFT as a new transfer
scheme, indicatingossible sources dinancialresourcedor the scheme;

1 Which impactsouldthe implementation of a federadtate EFT potentially have?

0 Objectiveda Understand theproposed Fundo de Participagdo dos Estados Verde
FPEVerde (existing EFT proposal);

o Objective 4b: Simulate the impacts of FPE Verde implementation using differen
scenarios, including scenattioat incorporate indicators and designdicated by the
analysis conducted in this study;

0 Objective 4c Evaluatethe scenarios in terms of environmental effectiveness, cost
effectivenessgistributionalimpacts and legal and institutional setting



Chapter 2. Theoretical Framework

This chapter provides thiheoretical background for the evaluation of policy options and condigain

for the implementation of a Feder&tate ecological fiscal transfer in Brazil. The structure proposed
was conceived assuming that supportive theoretical background has to ceserfundamental
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
biodiversityconservatiorand ecosystenservice provision

In this direction, this thesis will bemainly groundedon the theoretical basis provided byséal
federalism Its concepts and prescriptions will provide basis for the analysis on how different levels of
government relate, verticallgnd horizontally, in Brazil when it comes limdiversity conservation.

This will include evaluation of the functions that different levels of government exert for the
provision ofbiodiversity conservation in Brazil and, also, the mechanisms in placéenamde the
expenditures related to those. Furthermortfe theoretical foundation for the design and evaluation

of fiscal transferslso resides in the body &howledge of fiscal federalism

Secondly, the eosystem services approach will provide basis riezognition of benefits from
biodiversityconservation 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 definleather countries are regarded to be federal Stdtes

they exhibit, at least to some degree: a) different and overlapping levels of government and; b)
different responsibilities assigned to those levels (Mueller, 200216). This is reflected in a
multioNRS NJ & 0 NHzOG dzNB agAGK ff 2NRSNB 2F 3I20SNYyYSy
decisionmaking responsibilities” (Boadway $hah, 2009, b). The public provision dfiodiversity
conservation in this muHiayered context is the majoconcern of this thesis,what makesthe
understandingof relations between levels of government a central question

The roles and relations between levels of governmemele are the object oftudy of fiscal

federalism (Ring, 2002). The scope of this subfieldublip finance idroader than the budgetary

® As observed by Boadway and Shah (2009), there were 23 federal countries in 2008, including: Argentina,
Australia, Austria, Belgium, Bos#igrzegovina, 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, SoufiticA, Spain, ath Sudan.



ideall KS ( S NJfmpliestOate) 1909%. It deals with the whole range of issues relateti¢o

vertical structure of the public sector and its principles also extend to regulatory matters (Oates,
1999; Oatd 9 t 2Ny Se&>X Hnnouvd CNRBY | y2NX¥IFGAGBS LISNA L)Y
specific responsibilities and regulatory instruments with the different levels of government so as best
G2 T OKAS@S 2dzNJ &2 ORoitney, 2D@E B (di dirédt® @, ¢he dohcertis Dfithes
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 (BoadwayStah, 2009).

Decentralization is théasic prescription of fiscal federalism, stating that the provision of a good or
AaSNIBAOS &aK2dZ R 0SS 2F NBalLRyaAixoAtAde 2F GKS aavl
G NA2dza oSySTFAGA FyR O2aida I aaz2é&rpPdi@R2003).0 (KS |
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, EQ&8gr
arguments for decentralization amelated tothe need of competition in the public sector and the
possible reduction in transaction and provisiogcosts of some goods and services when delivered

by decentralized governments (Ring, 2008a).

There are, however, justifications for placingetprovision 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 d#fenseand external affairs, for instance (BoadwaysBah, 2009).

The role of a central government in a federal system, according to the prescriptions of fiscal
federalism theory, would b@ne related to the provision of national public goods, redistributive
measures to support the poor and macroeconomic stabilizatioicies! (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 politicaldoders and spatial extent of benefits from different goods. Different
322Ra KI @S RAFTFSNBYyOd aLIl ALt aorftSa 2F oSyS¥TAd
defined for each good (Boadway Shah, 2009). Provision of public goods dgcentalized
governments in thee 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 inved jurisdictions or compensating the
provisioning jurisdictiorfior the internalization of theelevant benefits anaosts (Oates, 2001; Ring,
2008a). The matter is taeconcilelocal costs and national/global benefits. This discussion is of special
interest when it comes tdiodiversity conservation anelcosystenmservice provisionas 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 efficrey considerations, and ése questions are more complex in federal
states, sinceheir inherent decentralization leads to fiscal inefficiencies and inequities (Boadway

& Shah, 2009). Assigning functions to the different governmental levels irsvaheation 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 (Boadw&hdh, 2009). The next
section provides an overview of the later, intergovernmental fisiansfers The application of this
instrument forbiodiversityconservation 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 &,Sma
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% I®ECBHcountries (Shah, 2007). Aminted out by Boadway and Shah
(2009 p. 251 >beydnd 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 aagotability to citizens @

2.2.1. Rationale

Fiscal transfersare 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 bottexpenditure 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 intergovamental fiscal transfers are powerful instrument to deal with thee
consequences (Boadway, 2007). As Bird (20025 S E Lifahsfeng &r& 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 anemalities associated with the services in question,

or if a country wishes to take inteegional differences in needs into accaurb

The main roles for grants in federal countries (Boadway, 2007; Boadwi&tya, 2009) can be
summarized as follows: Ijosing 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 ofgovernment, know as vertical fiscal gap. The case for revenue raising
decentralizationlies mainly in making lower levels of government accountable, in a way that they
have to bear responsibility for financing their own expenditures. However, while tladieation of
expenditure is considered to enhance cesfectiveness of service delivery, revenue raising
decentralizationinvolvesinefficiencies(Boadway, 2007)This makes the case for decentralization of
expenditure stronger than the case for decalization 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 reveookected by higher levels

* Organkation for Economic Cooperation and Development



haveto be shared with lower levels to guarantee the provision of public services. As put by Boadway
and Shah (Boadway 8hah, 2009), however, fiscal transfers should be the last resort for closing the
vertical gap, to be applied after measures for enhandegentralized revenue raising are exhausted.
Second, qualization transfers are thogbat have the purpose of distributing revenues from better

off to lessbetter-off jurisdictions (Boadway &hah, 2009; Oates, 1999). They take sccount that
decentrdization 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, whetzens 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 befteBtates for reasons

not related to &bour productivity (misallocation of productive resources) (Boadw&hé&h, 2009).

Third, he existence of spillover benefits refers to cases where one jurisdiction incurs in costs for the
provision of goods and servicesereasthe benefits affect not onl its residents, but also citizens
from other jurisdictions (Boadway &hah, 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 polies of different governmental levels that affects the residents of
another level, while horizontal externalities are related to decisions of governments in the same
levels (eg., different States) that affect residents in other jurisdictions (Boadwdyh&h 2009).
When these externalities are present, the jurisdiction bearing the costs has no incentive to provide
the service, leading to possible underprovision (Boadwagh&h, 2009)More specifically, it is
rational for the local government to provide treervice to the extent that the related benefits stay
within its boundaries, so that, as a consequence, the spillover part would not be provided.

Fourth, ahieving 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 Fed&tale transfers. This might serve to maintain

the efficiency of internal common market or serve national equity or social policy considerations
(Boadway &hah, 2009)Suchinfluence of higher levels of governmeon lower levels is critically
discussed in publigrfance. 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 loweil A SNJ 32 3SNYYSYGasz gKI Gy S yLNDBNVE y@&wMyad
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 transéagtheir effectsis 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:ngeal purposec or lumpsum - and specific purpose
transfers¢ conditional or earmarked. An intermediary category is the one of block transfers, which,



although addressing a specific policy field, is broad in its scope (Boad®agh& 2009). Examples of

this last category are transfers which have as object health or education services in general.
Whether to establish conditional or lurgum grants depends on the primary objective of the
instrument. General purpose transfers (lurapm), with no conditiondly, 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 tisfers, as observed by Sm&007, p205), & & daia$ thedfunds 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 vattal expenditure choicéd.ocal
autonomy is, thus, preserved in this kind of grant. General purpose transfers are typically mandated
by law, but can also be of an &dc or discretionary nature (BoadwayShah, 2009).

Conditional transfers, on the otheside, 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 &hah, 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 (BirdG&art 2002). The conditions imposed can be
either input or output based. While input basdédnsfers are intended to financexpenditure on
specific items (earmarked), outpthiased transfers are more concerned with the results, being, in
this way, less intruse in local expending autonomy (BoadwayyBah, 2009)An example:transfers

for education caneither consider input items (number of students, books, etc) or outputs
(graduation rates, scores, etc). Conditional transfers can, moreover, be ehatrhingor 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 Sh4B009, p.310) observ& conditional nonmatching grants are best suited for
subsidizing actities considered high priority by a higHevel government but low priority by local
governments ® Ly GKSaS OFIasSazs GKS O2yRAGAZ2YIFfAGE GAff
or, in other words, that the decentralized government will ube budget increase in the target
programs/activities (Boadway &hah, 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) ad, as in the case of nematching grants, making more resources available for
the decentralized government (BoadwayShah, 2009)Matching grants are prescribed by the
literature for the internalization of spillover benefits, whethe matching shargo be provided by

the relevant decentralized governmeshould be relatedo 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) consillat all specific purpose grants should have a matching
component.

Matching grants can be of two kinds, closed or opeded. Open ended matching are suited for the
internalization of spillover benefits, discussed above, but they do it without addregdsfegences in

fiscal capacities, meaning that betteff jurisdictions might have more resources to invest in the
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provision of the services, receiving larger grants, while-tester-off jurisdictions might not have
resources to finance their match (Bomay &Shah, 2009). This might be alleviated by establishing
matching conditions that vary according to the fiscal capacity of the recipient (Bowhat, 2002).
Conditional closeg¢nded matching grants finance part of expenditure up to a certain limdyiaig

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 (BoadwayShah 2009).

On their evaluation of transfer archetypes Boadway and Shah (2009) conclude that conditional
nonmatching outputbased transfers should be preferred over the other types of grants, since they
ensure accountability while preserving local autonomigeyl recognize, however, that conditional
openended matching grants best serves the purpose of increasing expenditure on a desired activity,
while lumpsum transfers should be preferred if the only objective is to enhance welfare of local
residents, sincén this case local autonomy is fully preserved.

2.3. Environmental federalism and ecologitpublic functions

Environmental federalism refers to the application of principles and concepts of fiscal federalism to
environmental issues, or, in other worddet 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
financirg this provision. The assignment of functions has to consider the spatial costs and benefits
related to those goods and séces, following the general prescription for function allocation
described above

An evaluation ofenvironmentalfunctions in respct to levels of governments andf the relevant
financing mechanisms for theimplementationA & 2 F a4 LISOAl f NBf{ Ppmdsedtd0S> 02y
other public functions existing for many decades and endowed with comparatively substantial
financial resotces 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 granghe political process

(Ring, 2002, p119).

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
standardsetting for pollution, the paper provides insights that are useful to the cadmodliversity
conservation, more extensively discussed in the next section. He presents three benchmark cases
related to the nature of environmental goodsdithe extent of heir effects:

>The LINRE A &AR2Y 2F | ASNIAOS a KsndiesR jurisdtion2 vihoseNsoandariesa A 6 A £ A
encompass the various benefits and costs associated with the prowfide servicé (Oates and Portney
2003, p.342)
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9 national public goodsin 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 territoriesniissions related to global warmirage one
example given by the article.

1 local public goodghese goods<all for decentralized regulation, since the effects are only of
concern of the citizens of the jurisdictiainder consideration Domestic vaste dispsal
would be an example.

1 a mixed situationinvolving 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: ceriration, mechanisms for internalization of spillovers,
or cooperation.

So, considering the spatial distribution of costs and benefitshiotliversity conservationand

ecosystem service provisias, in analogy to the cases presented above, an essergfsca for
determining the best level for provisiofhey representas discussedhter in this chapter, are a

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

the conservation of riverine vegetati@at acertainmunicipality 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,
adjugments 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, ardthis reason, Ring

(2002, pA18) suggests the use of tdder i SNY S O2¢t 2 DK OR § a £Jdzo KbBtY NHF SN
to environmental pollution andpecifically to thoseaspectsNB f | (i @dRectibr2anddsustainable

use of natural resources, livingganisms, ecosystems and landscapes ¢ K S taieSerr@im (K S
thiswider sense is preferred here, as it better applies to the conteXtiofliversityconservation.

Lastly, it is important also to make reference to a controversial issue in envirdahfederalism
fAGSNY Gdz2NB> GKS aNIXOS G2 GKS o02002Y¢é SFFSOOG 27
environmental quality is likely to decrease in consequence of decentralization, since decentralized
governments would be compelled to relaagulations on environmental protection when competing

to attract economic activities. Oates aitbriney (Oates &ortney, 2003, p347) argue that little

evidence exists in eithedirections, still confident, however, that the case for decentralization is
a0NRYy3ISNE EficiBrdyA ghills franK éndirondental measures that are tailored to local
circumstances may be quite substargiab h I (i Sférthed argheis dhatdecentralization would

allow experimentation and innovation in environmental policgcalling also that the concept of

welfare decrease as a consequence of decentralization, the central point of the argument of the
GNJ} OS G2 GKS o02G02Y¢é3x OKFIffSyasSa GKS olFlaAal Y2RSt
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2.4. Biodiversity conservation andrpvision of ecosystemesvices

The concept of ecosystem services has deserved wide use in recent literature to describe the links
between nature and economyrEEB2010). The concept was developed along decades in the field of
ecology (Mooney & Ehrlich, 1997) and got popular aghe@cologists in the mid990’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 onbiodiversty andecosystem services, as well as a major advance in the comprehension of
their importance. The Millennium Assessment highlighted the linkages betweediversity,
ecosystem services and human wedling and, also, showed how most of these servicesbaing
degradedor 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 tem, in ecological and economiiterature, encompasses goods and services
provided by ecosystems (Wallace, 2007), and it will be used methis 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 understamdbenefits of ecosystems,

and costs dtheir loss to humanwell-being with the potential of indicating prawal solutions and
serving as aunifying language to those with different interests in the natural environment
(Huberman, 2008; Ruffo & Karein)09) Ecosystem servicdmve 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 biodivergityd diiv

four categories (Fig. 2.1):

1 supporting are those services that underpin the provision of the others, including soail
formation, photosynthesis, primary production, nutrient cycling and water cycling;

1 provisioning serviceare the material output ofecosystems, such as food, fibre, genetic
resources, bicchemicals, natural medicines, ornamental resources and fresh water;

1 regulating serviceselate to regulation of natural processes such as in the case of air quality
regulation, climate regulation, wat regulation, erosion regulation, disease regulation, pest
regulation and pollination;

9 cultural servicesre norrmaterial benefits people receive from ecosystems, such as cultural
diversity, spiritual and religious values, recreation and ecotourism, a#sthvalues,
knowledge systems and educational values.
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Figure 2.1¢ The Millennium Ecosystem Assessment classification of ecosystem services and thei
relation to human welbeing.Sairce: Millennium Ecosystem Assessment, 2005

As pointedout by Daily ad Matson (Daily & Matson, 2008, §156) there is a challenge to make the
SO2aeaidsSyY aSND&«diBe redidabley ScalablJand csustainable F2 NJ A G (2
AYyTidzSyO0S RSOA&AAZ2YyAD ¢ KA a wdNdBvie hofl ydtaeveped thé scentife - OG0 i K
basis, nor the policy and finance mechanisms, for incorporating natural capital into res@mde
land-use decisions on a large saa{Palily et al., 2009, [21). Rapid advance in science and inclusion

of ecosystem services in ddois making are two compelling challenges for ecosystem services
framework to deliver the vision dhe MEA a world where natural assets are considered central to
support humanwellbeing (Daily et al., 2009)The slow incorporation of ecosystem services in
decision making processes was summarizedidyroot et al. (de Groot et al., 2010, 12) in five

LJ2 A yali low difi@rent services are interlinked with each other and to the various components of
ecosystem functioning and the role of biodiversity) how different human actions that affect
ecosystems change the provision of ecosystem services; c) the potentiabfisadenong 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 f@nmé

2.4.1. Biodiversity and @system services as public goods

The nature of a good, as discussed before ind¢hapter, 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 ofexatudabilityand norrivalry (Kaul,

Grunbergs { G SNY = wmMdddl 02 Y S ke gites Homiadcéssing thefr Bendits gaehlii S E Of
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excludability) and tha® y Sc@risumption 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 benefitspnly in part presenting characteristics of rercludability and nomivalry,

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 presalicijood 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¢ Classification of goods in relation to characteristics of excludability and rivalry. Public
goods are indicatedhigrey.

Excludable Non-Excludade

Rival Private Goods CommonPool Resources

Non-rival Club Goods Pure Public Goods

As pointedout by Boadway an&hah (2009, 69),d,Jdz6 f A O JI22Ra X Oly 6S RAal.

the geographic extent of the benefitsey deliveé ® Ly dKAa NBaLSOilz GKSe
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 goodsisie@d 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 théenefits might also be enjoyed by those not
necessarily involveth the provision of the good, sthat 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 dees 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 bclub good, since its benefits might extend only to those living in that specific
watershed, but one could not sahat the consumption is rivals Besides, the characteriss of
non-excludability and nomivalry make it likely that, when the provisiaf 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 wibe compelled to freeridingRuhl, Kraft, & Lan2007.

Forests, for instancdiave the obvious character of immobile resource, in most case privately owned,
but the benefits flowing from them are public goods, potentially affecting, simultaneouslyi, loca
national and global levels. As pointed by Ring (2008a), use values tend to be more assuitiated

the local level, whereas neuse are situated in the other extreme, and, so, more associated with
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benefits affecting national or global scales. In thiasse biodiversity conservation andcosystem
services have clearly a mixed character in terms of the spatial scale of its benefits they generate
(Perrings 8&Gadgil, 2003). Use values can be easily associated with most provision services, which are
those mae 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 involvelifferent strategies than present international strategies for conservation (eg,
large protected areas in hotspots of biodiversity), which usually have not taken Heanafits in
consideration Local benefits from conservation, they argue, although ealgvare 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, itis also important to notice thathe costs related to biodiversity consettion are
unequally distributed in society. Ring (2008a) observes that this is reflected sectorally, with the
primary sector €.g., agriculture) bearing most costs of conservation (and also being the main
responsible for degradation), and spatially, simadlecation of protected areas usually talgglace 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 al2007,p. 9) observe:
G6902aeaiSYy aSNBAOSa NS yz2i4 tA1S 20KS
our economy. They cannot be easily separated from their ecosystem bases,
or moved around and delivered the way other raw materials or serviees ar
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 thiitk & & S G2 0SS YSiG dé
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 sen(t&EB2009; Millennium Ecosystem
Assessment2005). Historically, the institution of protected areas has been a strategy to secure
ecosystem services, be it sacred areas in hugtgherer societies or aristocratic game reserves in
agrarian societies, coming, more recently, to recreation and ceasien 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:
Gl Of SI NI & R& $phogrBcBgniZSdedichitkdlaldmanaged,
through legal or other effective means, to achieve the @i
conservation of nature with associated ecosystem services and cultural
Gl dzSaé¢ O5®RESe@>X wnnys LI®
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increasinglyrecognizedas 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 ¥alued 5 dzRf, B.&E H ANy
¢tK2aS NBFa O20SN) G2RIFe Y2NB GKIFy wmMm: 2F 9F NIK
national and international strategies worldwide for the maintenandefunctioning ecosystems,
providing benefits for people living near and distantthem (Dudley, 2008; Millennium Ecosystem
Assessment, 2005).

There are, however, possible traddfs from biodiversity conservation, be it between public and

private goodsor local and global goods (Perring&&dgil, 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 cultsmpgborting and regulation services

is often accompanied by negative impacts on some provisioning services, such as food production,
e.g.. This would bthe case, for instance, when use of an area, previously used for timber extraction
(provisioning servig), 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 mtaining it. Thee coss$, as argued (Ring, 2008c), are

borne mostly bythe local level, where the actual restrictions tagkace while benefits mody affect

higher levels.

In this direction,Kettunen et al.(2009) provide an evaluation on castind 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 arfsem services such as carbon
sequestration and storage, hazard mitigation and maintenance of genetic diversity. Costs, on the
other side, areespeciallyrelevantat the local /regional scale. They are related to management costs,
human and wildlife conttts,lossof access to natural resources, displacement and opportunity costs.

| | |

Global - Dispersed ecosystem services - Protected area management” (global
(e.g. climate change mitigation/adaptation) transfers to developing countries)
- Nature-based tourism - Alternative development programmes*
- Global cultural, existence and option values (global transfers to developing countries)
National - Dispersed ecosystem services (e.g., clean - Land purchase *
water for urban centres, agriculture or - Protected area management
hydroelectric power) (in national protected area systems) *
Nature-based tourism - Compensation for foregone activities*
National cultural values - Opportunity costs of forgone tax revenue
Local - Consumptive resource uses - Restricted access to resources
- Local ecosystem services (e.g. pollination, - Displacement
disease control, natural hazard mitigation) - Protected area management
Local cultural and spiritual values (private land owners, municipal lands)
- Opportunity costs of foregone economic activities
Human wildlife conflict

Figure 2.2¢ Benefits and costs of protected areas in relation to spatial scales. (Stiettanen et
al., 2009
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AlthoughKettunen et al(2009)concludethat in all levels beefits can potentially outweighosts;it

is evident that social and economic costs related to PAs have raised conflicts all over the world
(Dowie, 2009 apud TEEB, 201Kgttunen et al.(2009)provide insights on reasons why costs are
usually perceived tdoe 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 dhe-ground decision makers
beneficiaries do not adequately share costs. The following sealahoratesthe potential of
ecologicalfiscal transfers to address the issuesfavouring the reconciliationbetween local and

global benefits of conservation.

2.5. Ecological fiscal trangfrs- EFTs

The instrument of ecological fiscal transfersEFTs 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 reinfexc the potential role of ecological fiscal
transfers in enhancing the provision bfodiversity conservation and maintenance @fosystem
services. In sum, it was observed that the provision of goods and services by decentralized
governments might generatbenefits 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 kaodiversity conservation ah the
maintenance or enhancement of ecosystem service provisRiadiversity and most @system
services are particularly prone to undervaluation and underprovision, due to their characteristics of
public goods and their multilevel impactsiternalization of spillovers costs and benefits by use of
economic instrument is one of the strategies to deal with this problem, smihtergovernmental

fiscal transferscan bea powerful instrument in the context of public environmental governance.
Theoretical foundtion for the implementation ofhis instrument will be presented below, followed

by consideration®n the evaluation of ecological fiscal transfers.

2.5.1. Theoretical foundation

Despite the potential use of fiscal transfers foiodiversity conservationand eosystem service
provision the incorporationof environmental issues in the definition of grants is far less recognized
than socieeconomic functions (health, education, etc) (KumaMa&nagi, 2009). This is especially
true when it comes to ecologic publfanctions related to biodiversity conservation, sinpeblic
functions related to pollution control and waste managemedmdve beenrecognized infiscal
transfers in some countries for many years (Ring, 2002). A number of studies exist
proposing/modelling hie implementation of EFTs for biodiversity conservatiornarniouscountries,
such as Indonesia (Mumbunan, Ring, & Lenk, 2010), India (Kumdan&gi, 2009) and Germany
(Ring, 2002, Ring, 2008c). Up to now, however, only two countries have explicitiyorated EFTs

as an instrumentBrazil (Griegsran, 2000; May, Veiga Neto, Denardin, & Loureiro, 2002; Ring,
2008b), since beginning of th&990°s and, more recently, Portugal (Santos, Ring, Antunes, &
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Clemente, 2010). The Braziliand the Portuguese casebeing the only realvorld examples, are
presentedin the next section, whiléhe other cases are briefly introducéater in this section.

The rationale for implementing ecological fiscal transfers should be relatively clear now, taking in
account thetheoretical background presented above on fiscal federalism andbiodiversity
conservation and ecosystem service provisibdevertheless, it isvorth presening some more
specific arguments. First, referring to the question of spillovers and freeriiingnbaran et al.
(2010) observe that incentive structure and opportunity costs are relevant aspects to be considered.
I & ( KS &bedatdd dudrial jusisdiction(s) of ecological significance would theoretically have
every reason not to participate in cggrvation or sustainable land use, the positive externalities they
generate should be compensated in order to induce an inceeffeet (Mumbunan et al., 2010,
p.8). In this direction, Ring et al. (2011) provide four possible arguments for justiffiig: E
compensation for expenses in the provision of ecological public functions, compensation for
opportunity costs, payment for externbknefits anddistributive fairness (Bo2.1).

Box 2.1- Possible rationale for ecological fiscal transfers

1.Compenation of expenses/supply costs for ecological public goods and services
2.Compensation of opportunity costs

21[ 2aa 2F flyRmnmdzaS NBO@SydzS 2y Ydzy A OALJ

2.2 Loss of tax revenues from private landowners prevented from doing business
3.Payments for external benddi

3.1to local governments for providing spillover benefits beyond their boundaries

32002 y2ynYdzyAOALN f adGlk{1SK2ft RSNE GgAGKAY Y
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

SourceRing 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 ingting are not needed (Ring, 2008b; Ring et al.,
2011). This is one of the aspects to be considered when evaluatingeffestiveness of an
instrument (Ring et al., 2011) and is especially trugaifa for indicatorsused in the schemare
already availablgRing, 2008b)Regardingindicators, area related transfers can be seen as an
indirect way of taking biodiversityonservation into consideration in fiscal transfers, considering the
importance of area for ecological functions (Ring, 2002). This, howaaes, not ensure that ecologic
public functions are being praléd, as large jurisdictions do not necessarily reltiehigher
investment in conservation (Mumbunan et al., 2010). It should also be consideregrinating
ecologic public goods and servictend to be more expensive in larger jurisdictions with smaller
population(Ring, 2002).

Considering the role of rptected areas for biodiversity conservation and ecosystem service
provision protected area coverage ismaturalindicator for the purpose of such an EFFs argued

by Mumbunan et al. (2010, A), theda S I NXalpBausibléNgsoxydfor the ecological dimension that
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fulfills the required condition of simplicity for fiscal need calculdtion t N2 i SOG SR I NBIl & ¢
as an indicatoin Brazil and Portugal in their already implemented EFT arrangements. Mumbaran et
al. (2010, p2) indicate thato 2 (i K O 2 whs/ quiNiitys (and @n part the quality) of designated
protected areas as an easily available indicator for calculating 4sump trangers to local
governments to take account of the unevenly spread costs and benefits of nature and biodiversity
conservatioa @

In respect to the type of transfer that would most suit the aims of an EFT arrangement, Mumbaran et
al. (2010) provide theoreticargumentation for the use of lumpum 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 sppeifiose 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 nm@j purpose of fiscal transfers; 4) specific purpose transfers would
represent an interference in local autonomghus affecting theexpected welfare maximization
effectsof decentralization.

The case for EFTs as part of equalization arrangements was ralsghb before by Ring (2002),
considering the importance of @se transfersin the overallbudget of decentraied governments

and the fact thatEFTsvould better address fiscal needs related to ecologic public functions. She
O2 y Of dzR&&waii & toiiteratting the underprovision of ecological goods and services would
be to systematically integrate ecological functions into the various fespadlizationlawst (Ring,

2002 p. 429. Still regarding the design of the transfers, Kumar and Managi (208958), in their
analysis opotential use of EFTs in Indigropose earmarked grants to be combined with lusym

ones, considering that the fish NS 0 S0 G SNJ adzi (i SR-upTaztidfiesSaiddINE Yy Y Sy
financing ways in which human resources andt infrastructure can be improved to build resilience

to environmental degradatigh | Y R (i Kage beité Guted Ror pliecautionary activities such as
nature preservation, and soil and water protecgo®

Those general aspects of grant design ardicatorscan 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 impagtgshe inclusion of forest cover as

an additional indicator in lmp-sum transfers. Their study conclud#tht recognition ofbiodiversity
conservationprovided by the States would raise awareness and provide incentives for maintaining
and enhancing the prasion of ecosystem services and meeting national standards.

Mumbunan et al. (2010) explored the case of Indonesia, siswlating transfers from federat
provincial leveljn this case byising protected area coverage as a nawlicatorto be introducedm

the country’s fiscal transfer systernmcluded as a hypothetical indicator in a general purpose transfer
scheme, the protected area indicator increasbdtween 4.4% and 13.1% the transfers to the
provinces with higher PA coverage (about one third of ph&vinces), 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 evaluationconducted in Chapter 5, where we explore different scenarios of the incorporation of

a protected area indicator to an existing fedestte general purpose transfer in Brazil.

A simulation of transfers to municipalities was conducted by Ring (2008e).m8dekd the
introduction of a protected area indicatortmintergovernmental fiscal transfer arrangements of the

Free State of Saxony, Germany, considering two scenarios: lumps sum transfers and unconditional
ecological fiscal transfers. The impact veasluated on all 537 municipalities of the Free Stadeof

the year 2002 Protected areas were chosen as an indicétecause ofavailability of data, allowing
comparison between municipalities and iisnmediate incorporation to a fiscal mechanism.
Furthermore, protected areasare consideredby the author as an indirect indicataf 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 parkandscape reserve). Observe that this
weighting is also applied in the Brazilian E&Tangementgnext sectiof). Although concluding that

both models are adequate for including protected areas in fiscal transfers, Ring observes that lump
sum transfer ake fiscal capacity from recipients into account, so that wealthier municipalities might
y2i NBOSAGS GNIXyaFSNER S@Sy AT ihdnBodmodels differ intie? G SO ¢
guestion of whether protected areas and associated fiscal nsleolsld be valued in relation to or
irrespective of fiscal capac#tyRing, 2008c, [@.50).

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 istrument in the form of thdCMSEcol6gico, otCMSE (TNC, 2010)The ICMS
(Imposto sobre Circulacdo de Mercadorias e Servicos) is a State collected tax on goods and services,
similar to the valueadded taxes apgid in other countries. The ICMEo0l6gico on its hand, refers

the EFTarrangementsestablished by States that takes environmental indicators into account when
sharing ICMS’s revenue with local governme(Réng, 2008b) In general terms, these State
municipality EFTs compensate local governmefas landuse 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 aincentive for conservatiorfGriegGran, 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
Braziliam Constitution gave autonomy to States to partly define own criteriasf@ringthe 25% of

ICMS revenue they are required to share with municipalities (&3iegn, 2000; Ring, 2008). This led

many States to amend State law® even the State Constitutipand 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 Statesincorporated
indicators related to enviromental public services, such as degree of sanitation @egree of
adequate waste disposal. Protected area coverage is, however, a commonly used in(iiatpr
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2008b) As can beseenfrom Table2.2, many States also applyeighting factos related to the
protected area category, reflecting the level of restrictions imgbbg the different categories on
land-use. The State of Paran& also applies higher weight to protected areas managed by the recipient
municipality, in a way acknowledging management ctisty incur to provide this service.

Table 2.2¢ Weighting factordor different protected areamanagement categories ICMSEcoldgico
schemes implemented idifferent Brazilian tates.

Conservation Factors

MR st MG MT MS PR PE sP**| TO
1. Ecological Station 1.0 1.0 1.0 |08/10*| 10 10 | 1.0
2. Biological Reserve 1.0 1.0 1.0 |08/10*| 10 10 | 10
3. Parks (National, State, Municipal) 1.0 0.7 09 |07/09*| 09 08 09
4. Natural Monument 1.0 0.8 0.9 0.7 0.8
5. Wildlife Refuge 10 08 09 0.75 0.8
6. Private Natural Herltage Reserve (RPPN) 1.0 0.2 0.7 0.68 08 0.6
7. Forest (Notional, Stete, Municipel) | 03 | 05 | 06 | 064 | 06 | 02 105
8. Environmental Protection Area (APA) with 04 0.2 0.05 0107| o4 04

management plan

9. Environmaental Protection Area (APA) with

0025 | 02 | 0.05 0.08 0.05 01 | 01
no management plan

10. Area of Relevant Ecological Interest (ARIE) 03 03 0.08 0.66 0.45 04
11. Wildlife Reserve 0.3 0.4 0.6 0.6 0.4
12. Sustainable Development Reserve 0.5 0.5 0.05 04 0.2
13. Extractivist Reserve 05 0.5 04 0.5 0.45
14. Indigenous Reserve 05 0.45 0.5
15. Area of Relevant Tourlstic Interest (ARIT) 0.08

16. Tourism Destination
17. Buffer Zone

18. Wildlife Zone in APA 05 0.5
15. Restricted Use Areas 0.1
20. Parkway 03

21. Indigenous Territory 05 0.7 0.45

22. Special Protected Area 0.5

23. Scenic Rivers 0.24

24. Scenic Roadways 0.08

25. Natural Resources Reserve 0.8

26. Ecological Reserve 0.3

27. Private Land Restoration Area (RPRA) 'S |

28. Faxinals 0.45

. Higher values for locally protected oreas, lower volues for state and federally protected areas.

re Legisiation in 580 Paulo only ocknowledges state conservation units for ICMS Ecoldgico tronsfers,

According to the national system of protected areas (SNUC), monagement categories 1-5 belong to consérvation
units with so-called integroted protection, involving high lond-use restrictions. Monagement cotegories 5-13 belong
to sustainable use areas, ivolving lower lond-use restrictions. The other mancgement categories included in the toble
are not classified in federal legisfotion,

Source: Ring et al. (2011)

The example of Parana, a State locatedouthern Brazil, can illustrate the process of establishing
suchan EFT arrangement. Parana was the first Brazilian State to adopt theBCM$rocess that
involved amending its Constitution, in 1989, to enable the adoption and regulate the use of the
ecological fiscal transfer§he process of implementing the EFT stafbedveenlate 1980s and the
beginning of the 1990swhen municipalities facing landse restrictions related to biodiversity
conservation coordinated among themselvés garnering tehnical 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 compendatigeiro,

2002; May et al., @02) Another step for successful implementation was the institutionalization of

the ecological fiscal transfer system, especially in terms of administrative responsibility to the Parana
Environmental Institute (Instituto Ambiental do ParagdAP). The istitutional capacity of IAP to

deal with biodiversity conservation issues was strengthened by this prqces# needed improved
conditions to manage the changésoureiro, 2002)

After the necessary legal adaptations, 6%ihe municipal ICMS share 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 resourcabaut US$ 70 million in 20Q9NC,

2010) The fiscal transfers to munpalities 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
Ydzy AOALI} t Adle IyR GKS LINRPGSOGSR I NBI QilaNdiro/l ASYSYyY
2002andRing, 2008p The watershed protection index (responsible for the other half of the {EMS
resources) takes into account the proportion of the municipal area designated for water protection
and water quality’. The number of municipalitedeing compensated because ®iodiversity
protected areasncreased by 179% from 1992 to 20Q®ureiro, 2002)During this period113 new
municipalities qualified for the program due to the designation of new protected afieasreiro,

2002) The extentof areas designated for biodiversigonservation also increased by 165% during

the same period; an increase of more than one million hectares of protected ardday et al.,

2002)

There washowever,ariskthat this EFwould become an uncritical ingiment, a mere justification

for differential tax revenue sharing with no incremental improvement to environmental conditions
(Loureiro, 2002)This clearly relates to the questiarf incentives created by fiscal tiafers, a matter

that will be discusseth the following section. These incentiveie determinant forthe outcomes of

such a schemeln the case of Parand, the initially uncritical implementation of the scheme was
adapted later by the adoption & éguality index. Thisquality indexis expresed by a score ranging

from 0 to 1to 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 @hning, implementation and maintenance; and support to producers
and local communitiesThe instrument has, in this way, acted as an incentive, rather than just
compensation, and allows each municipality to influence outcomes according to their own
consenation decisions and actiorisoureiro, 2002)

Apart from Brazil, Portugal also implemented an EFT scheme targeting municipaligesase of

t 2Nl dzartf Aa NIYGKSNI NBOSYUOuT Y2RATFTAOl (intbguded@y G KS
compensationof municipalities whose economic development options have been limited by the

® For details, seavww.suderhsa.pr.gov.br
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(Santos et al., 2010, @0). These changes were introduced in the Generalritipal Fund (Fundo

Geral dos Municipios), a horizontal equalization fund, which grantsageen lump-sum. Santos et.

al. (2010) simulated the impact of theew law in 26 municipalities (out of the 308 existing
municipalities in Portugal), observingath in 2008 some municipalitieobtained a considerable

share of their overall budget based on the newly introduced ecological indicators.

2.5.3. Ecological fiscal transfer design and evaluation

Some consideraticsion the design of fiscal transfer were alreadgmtioned in the previous section.
Besides, the evaluation to be carried out as part of this research will be informed by general
considerations oBird (2001) Bird and Smart (2002) and Boadway and Shah (2007) on the design of
fiscal transfers. Observe thathose 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, owatievalu

will be structured based on the analytical framework proposed by POLIGYAtiXongoing EU
funded project on evaluation of economic instruments for conservation, which includes the
evaluation of EFTas part ofits scope.

The evaluation of fiscatdnsfers 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 (BirdSnart, 2002). So, Bird (@0) 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 iafent political nature of these transfers into account.

In addition, Bird and Smart (2002) suggdwsittthe design of transfers has satisfy some conditions

for a system to work well. They argue, first, thaxperience around the world makiéglear that if
services are to be efficiently provided, transfers must be designed so that those rebeiviritave a

clear mandate, adequate resources, sufficient flexibility to make decisions armt@entable for
results (Bird & Smart 2002 p. 899. Besi@s these¢ A Y OSy (1 A @S ¢ theylpidposatie i & (G A Oa&
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,ltey present a set of issues that should be considered (see Box 2 for details)
when designing fiscal transferfSome are similar to the ones presented by Bird and Smart: simplicity,
incentive base, clarity, and so on. Boadway and Shah (2007) further gtrestsons 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 abovethre section on fiscal transfer types.

’ Futther informationon the project can be accessed bttp://policymix.nina.na
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BOX 2.2; Guidelines for the design of fiscal transfers

1
1

== —a -

Clarity in grant objective®bjectives should be clearly and precisely specified.
Autonomy subnational governments should have complete independence anibifigxin
setting priorities.

Revenue adequacygubnational governments should have adequate revenues to disct
designated responsibilities.

Responsivenesshould be flexible enough to accommodate unforeseen changes in the
situation of the regients.

Equity (fairness)allocated funds should vary directly with fiscal need factors and inve
with the tax capacity of each jurisdiction.

Predictability & K2 dzZ R Sy adz2N®B LINSRAOGFIOAfAGE 27
five-year progctions of funding availability. The grant formula should specify way
alleviating yearly fluctuations, such as by the use of moving averages or floors and cei
Transparencyboth the formula and the allocations should be disseminated widely,derc
to achieve as broad a consensus as possible on the objectives and operation of the pr
Efficiency AN} yG RSaAdy akKz2dzZ R 6S ySdziNlIt g
of resource allocation to different sectors or types of activityessl there are clea
efficiency or equity rationales for conditionality of grants.

Simplicity grant allocation should be based on objective factors over which individual
have little control. The formula should be easy to understand, in order noteteard
grantsmanship.

Incentive should provide incentives for sound fiscal management and discourage ineft
practices. Specific transfers to finance subnational government deficits should not be r
Reach:Consideration must be given to identifyingeneficiaries and those whwill be
adversely affected to determine the overall usefulness and sustainability of the prograr
{F¥S3dzr NRAY3I 27FY IDNYY2ANREE 25 @ SDardedB Rhaving
grant conditions specify the resultse be achieved (outpubased grants) and by giving tt
recipient flexibility in the use of funds.

Affordability LINB INJ Y Ydzad NBO23IyAT S R2y2NRQ
Singular focuseach grant program should focus on a single objective.

Accountability for reults grantor must be accountable for the design and operation of
program. The recipient must be accountable to the grantor and its citizens for fine
integrity and resultg that is, improvements in service delivery performance.

Source: Boadwagnd Shah (2009, 852)

The framework proposed by the POLICYMIX project, on its side, suggests four stepwise modules for

the evaluation of economic instrumenis policy mixedor biodiversityconservationand ecosystem

services provisiofBarton, 2010) These modules will guide our evaluation of tREE Verd&Chapter

5). The theoretical basis and justification for those moduleshaiefly presented below:

f

Environmental effectivenes@Barton, 2010): The inclusion of this moe is justified by the

fact that there is few evidence of ecological effectiveness of biodiversity policy instruments.
POLICYMIX proposdbus, the use of surrogates and estimates of biodiversity conservation

and ecosystem services in different conditions, enabling the evaluatforecological
effectiveness of instruments in terms of gains in biodiversity @&wdsystem service
provisioning
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I Gosteffectiveness and odr means of economic efficiendhis moduleconcerndo the costs
of conservation policiesing et al. (20113uggest, following Birner and Wittmer (2004) and
Watzold and Schwerdtner (20Q5he evaluation of the total cost of conservation policies in
terms of: 1) production costs and?) transaction costs The first relates to the costs of
implementation of the relevat conservation measures, while transaction costs involve
implementation costs and decision making costs.

1 Social and distributive impact&GriegGran et al., 2011): This module is related to the
legitimacy and social impacts of a policy instrument. Bseoved by Griegran et al. (2011
p. 40 Xhe évaluation 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 iempentation of the policy instrument), and on the
fairness of these outcomes in terms of the distribution of the benefits and costs among
different stakeholders ®  l-ayite éhalysis, such the one carriedt here, should focus on
assesmg social impactsinder 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.

1 Legal an institutional factors(Primmer, Simil&, Barton, & Schrét®chlaack, 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 implementatiopvof
economic instruments for conservation, the framework includes the analysis of institutional
constrairts and opportunities. As the present research is dealing with aanex analysis,
the aim would be to anticipate how existing institutions would shape 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. Envirommental Federalism and Biodiversity
Conservation in Brazil

This chapter will providefirst, an overview onthe assignment o&cologic public functiorfsection

3.1) and relevantfinancing (section 3.2)in Brazil. Afterwards, relevant biodiversity conservain
policies are analyzed from a fiscal federalism perspective, focusing on the roles of States and the
federal governmenin the provision of biodiversity conservatigsections 3.3 and 3.4nformation

and consideration®n these issues will than, firgl contribute to the discussion on rationale for a
FederalState EFT in Brafslection 3.5)guiding the way forward for the imginentationof a federa

state EFT in Brazil

3.1. Ecological public function assignment

Brazil has a threder federal system bgovernance, 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
rid K (i aniezologically balanced environment which is an asset of common use and essential to a
healthy quality of lifé 6 . NJ T A f A bfy[988, Arijcke dd P28} TARayilianConstitution of

1988 is regarded as conceptually advanced regardmgronmental issues, and the fact th#te

right to an ecologically balanced environmemis been lifted tahe status ofconstitutional right is

an indicationin this direction.The Constitution also specifies the means for assuring an effective
provisionof this right (Article 225, 81), includirggpects related tdviodiversity conservation (I, 11, IlI

and VII) andaspects that can be considered as relatednaintenance of ecosystem services (I and
VII) besidesexplicitly mentioning protected areas (111)

I. preserve and restore the essential ecological processes and provide for the
ecological treatment of species and ecosystems;

Il. preserve the diversity and integrity of the genetic patrimony of the country

and to control entities engaged in research and mal@pon of genetic
material;

. 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 itytexr
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 impastudy, 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;

. promote environment education in all school levels and public awarerfess o

the need to preserve the environment;

. 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.

\%

Vi
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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 (Altic24), the Constitution followedlogic of
decentralization, giving concurrent powers to federal and State levels to legislate about
environmental issues, with the federal level responsible festablishing general rule&
Municipalities, on their side, v&@ autonomy to legislate over environmental issues of local interest.
Executive responsibilities, related to what we defimg@viouslyas ecologic public functions, are a
more contentious issue. The Constitution defines protection of the environment esgkpation of
GF2NBadx Flrdzyl FYyR FE2Nlé Fa O02YY2Yy |UGGNROdziA 2y &
NEtSa (G2 068 SESNISR o6& SIHOK S80Stz AyRshal GAy3as
establish rules for the cooperation tbeen the Union and the states, the Federal District and the
municipalities aiming at the attainment of balanced development and-welhg on a nationwide
a02LIS¢ o

After more than 20 years, however, the rules for cooperation between levels of goverrmagat

not been defined by the National Congress of Bta2is a consequence, the broad allocation of
shared functions habkeen reflected in jurisdictional conflicts, duplicity of efforts and institutional
gaps (Gusmao, 2002). The emergence of conflictsicapart be associated with a process of
decentralization that followed the Constitution of 1988 period in which States have structured
themselves to deal with environmental issues (Langone, 2010), assuming functions previously
performedby federal instutions. 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 prirscipie being
observed by the federal government in its environmental decisions. For instance, the Brazilian
Association of State Environmental Institution&BEMA® (ABEMA, 2004; Sobreira Moura, 2005),
mentions conflicts related tdhe designation of federaprotected areas with no consultation to
States or municipalities and interference in environmental licensing processes conducted by State
environmentalagencies.

In some areas, such as environmental licensing (of activities potentially harmful to thierement)

and forests, infrdegal and ordinary legislatihhave addressed the allocation of functions to the
different levels. As a precarious solution to operationalize the execution of ecologic public functions,
GKAA o6FayQl R2yS ¢gO08KAK? aH dz$ NENVIA yEASY &M G dzi A 2y

8 State law has to comply with ¢hgeneral federal rules, but, in the absence of th&&mtes havdull legislative
powers(Article 24)
° On the 9th of DecembeR011, just before the completion of the present thesis, the President of Brazil

sanctioned the Complementary Law 110/2011,which aims at establishing these rules for cooperation. The
effects are, however, still to be felt in practice.

n portuguese: Associagao Brasileira de Entidades Estaduais de Meio AmBiBEMA
" The hierarchy of lawss defined by the @nstitution, being supplementary laws thosthat 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 compliandgegotiation has also been used as a way to
address the problem, highlighting the establishment of a Maltel 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 Environmehtastitutions (ABEMA) and Municipal Environmental Institutions
(ANAMMA) @ ¢ KS Ay A (A Ipditic® SompidnisiNGr 2a $obiesativd fedéral system in a
context of absence of coordination between the three levels of goverdn®ent & aSSy o8& !
(2005, p5). 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 SEnatith great consequences to

the vertical structure othe environmental public sectoniBrazil.

The omission of the Congress in regulating the allocation of ecologic public functions has, to certain
degree, undermined a welirticulated and decentralized concept for the organization of the
environmental public sector, established in 1984 the National Environmental Policy Law (Law No.
6938/1981). This law created tHeational System of the EnvironmenSISNAM idealized as a
system where federal, state and municipal environmental institutionsiach coordinated way
towards decentrlized 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 ftite effective ancefficient provisionof ecological public services
(Gusmao, 2002). In rough terms, as described by Young and Roncisvalle (B)0Zhede facto
Fft20FGA2y 2F TFdzyOiA2ya Oshnirhtioh addSsolidi wasty kisphshl SR |
LINEOf SYa X FaairzzmmBESR ANZ HyROIgtl GISNSY@AS dzi A2y X |
while biodiversity protection and deforestation control is mainly associated with the federal and state
governments @

From an institutional perspective, all States have established envirotahagencies andost (20)

have State Secretariatiedicated exclusively to environmental poli§opreira Mour&005). ABEMA

is a relevant actor from State level, mediating demands of States to the Ministry of Environment and
fostering horizontal coopetan between its members. In the federal level, besides Khaistry of
Environment (MMJA, there are presently four specialized agencies, responsible, in broad terms, for:
biodiversity conservation and protected areas (ICMBI@stituto Chico Mendes par@onservacao

da Biodiversidade); enforcement and licensing (IBAdIAstituto Brasileiro do Meio Ambiente e
Recursos Naturais Renovaveis), water (&M@géncia Nacional de Aguas) and federal public forests
management (SFB Servico Florestal Brasileiro). 2008, 78% of the 5561 municipalities had some
structure dedicated to environmental issues (MMKinistério do Meio Ambiente, 2010).

2 Details onhttp://www.senado.gov.br/atividade/materia/detalhes.asp?p_cod_mate=95349
*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 managen, with emphasis on enforcement, concession of environmental permits
and designationof protected areas (Gusmao, 2002; Jatoba, 2005; Wunder, Bérner, Tito, & Pereira,
2008). The Brazilian Forest Code (BRASIL, 1965) and the National System of ConseiitsatiamwU
(BRASIL, 1998) are the core policies for terrestrial ecosystem and biodiversity conservation in Brazil,
as observed by Toni (2011). Both wéldiscussed in next sections of this chapter.

3.2.  Financing the public provision of biodiversity conseneat and
ecosystem servicemanagement

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 yaa 19961998 and 1992002 by the Brazilian Institute for Geography

and Statisticx; IBGE(2001; 2006). Thee studiesassessed expenditure by level of government on
different public function¥, 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 ddgradedareas, drought prevention
infrastructure, management of environmental protection and ressn{IBGE, 2006Although the

latest data refes to the year 2002, almost a decade from now, the presentation of some results of
those studies shall provide an overall impression on tetive postion of environmental
expenditurein relation to other pblic goods and services.

Looking at the numbersrdm IBGE (2001) for governmental expenditure on environmental
protection for the years 1996998 (Fig. 3.1), one can clearly ehses that environmental
expenditure, alongside culture and sports, is among flanctions to which smaller budget is
allocated. The figures are not different, in relative nunthdor the years 1992002. For all levels

and for all years, expenditure on emwimental protection has not exceeded% of total
governmentalexpenditure. For municipalities, expendituren environmental protection forthe

years 1999 to 2002 represented less than 1% of total municipal expenditure (IBGE, 2006), observing
that, in 2002, only 12% of thenunicipalities allocated parbf their budget for expense®n
environmental issues (MMA Ministério do Meio Ambiente, 2010). States” expenditure on
environmental protection for the whole griod (19962002) ranged from 3%, in 1996, toa
maximum of 92% in 1998.

Y For 19992002 the study considered on8tates and municipalities.
'* Classified in accordance to the Classification of the Functions of Goverqré@EOG of the United Nations.
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Another study (Young Roncisvalle, 2002) assessed environmergagéndng of the federal
government from 1992000°. 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 eonsistent time series, especialjue to budgeting
procedure and administrative chandésTheir results (Table 3.1) showtt, for the period, federal
spending on environmental public functions ranged fror8% to 05% of tle federal budget. They
also rote that environmental projects are one of the most relevant categories in terms of attraction
of international cooperation funding iBrazil, with a trend, however, towards lowering external
funding during the period: external ailé and donations represded 65% of the Mhistry of
Environment expenditurén 2001- 4% and 2%, respectivelyn comparison to 10% in 1996. As they
conclude, there was no significant trend of increase in federal environmental expenditure during that
period. They also estimatétia per capita annual public environmental expenditure in Brazil
(municipal, state and federalijp 2001 values, of about R$ 22.9 (9.2 US$), of which abou6 R$7.
US$) in environmental protection (the rest refers to sanitation).

Table 3.1¢ Federal envbnmental expenditure from 1993 to 2000.

(In R 1.000, awerage prices of 2001)

A. Direct E. Total MMA F. Other G. Total % of Federal
Year | o gministration | O IBAMA | C.FNMA | . pic) | Ministries {(E+F) Budget
1983 38.410| 414.858 9671 462.030
1904 132.137| 360.942 10.022 503.100
1005 113.254| 518.420 12.272 B41.048 20,540 871.404 0,3%
1906 311.180| 474.480 12.884 708.553 42 241 840.795 0,4%
1007 372430 480212 0.701 B851.433 B0.652 012.001 0,4%
1908 402.516| 478.521 4700 075.838 20.852| 1.005.488 0,4%
1909 356.283| 430852 5 505 702.520 42 764 535293 0,3%
2000 247.926| 450122 13.871 720.718 577.971|  1.298.800 0,5%

* - 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 valuesthe Ministry of Environment MMA are
available, not including, however, expenditure on environmental protection by other ministries
(MMA - Ministério do Meio Ambiente, 2009). MMA’s expenditurenfr@000 to 2008 ranged from
R$ 1.2 (2003) to R$6R bilion (2007), with no trend of increase. InGR) the expenditure was of
R$ 1.53 billion, representing 12% of the total federal budget, and less than half of the initially
planned environmental budget (due tbudgetary cuts). Orprotected areasfor biodiversity
conservation(conservation units), the study presents values foe federal level: fron MMA’'s

®The study from Young and Roncisvéll602)is methodologicdly different from the ones produced by IBGE,
e.g. including sanitation sends in environmental expenditurehts, the results are not directly comparable,

" Regarding administrative changes, they mention the creation of the Naitidfater Agency ANA, in 2001.
During the yeardollowing the publication of the studyurther changesccurred as the creation of an agency
devoted to biodiversity conservation and protected aresanagement, ICMBIO, in 2007, armchother
responsible fofederal public forests management, SFB, in 2006.

¥ The estinative assumed expenditure of 3P4 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$3@5nillions) was allocated to federal prated area management
(0.025% of the federal budget). Those resources represkatsout 95% of all expenditure in federal
conservation units management, with the other 5% coming, in equal shares, from the Environmental
Compensatiol scheme and international cooperation (almost integrally from the Amazon Region
Protected Areas ARPA’ project). MMA (2009) observes that there was a deficit of 63% to achieve
the estimated minimum annual expenditufefor proper management ofederal protected areas

(R$ 542 millions), besides a deficit of R$ 611 million in investment in infrastructurepkamhing.
Minimum annual expenditure for State protected areas was estimated®$ 36@B million, with,
however, a higher deficin investments: R$ 18 billion.

In sum, there is no mechanism securing funds to ecologic public functions in the conventiona
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 fimmnenvironmental 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, especialin the case of social functions, like health and education (Bléndal, Goretti, &
Kromann Kristensen, 2003), were not applied to environmental functions. Despite the critics to a
rigid budgeting system (Blondal et al., 2003), the practical effect for emmeatal 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 J&6004&),this lack of coordination between
environmental and fiscaluhorities in Brazilfogether with the lack of economic instruments for
environmental protectionis a potential cause for thkiatus between aspirations and realizations
regardingsustainable development in the country.

In this context of problematic caentional 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 ICMB figures among those, acting as an indirect mechanism (MWiAistério 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 Environmen@h@ensation scheme, entrance

fees and environmental funds constituted by international donations. Besides, there are potential

¥ The EnvironmentaCompensation scheme was created by the National Conservation Unit System Law (Brasil,
2000) and demandsnterprisesthat pose significant threat to the environmemt object of environmental
licensing- to financially compensate unmitigated impacts by sugiipgy conservation unit management or
creation. See, e.g, Young (2005).

° For more informationhttp://go.worldbank.org/PRW7272J60

*! Estimations were carried out by adapting the financial module of the Minimum Conservation System
(Micosys) a computatiorl system developed for the World Bank MMAinistério do Meio Ambiente (2009)

The results should be considered as preliminary, due to lack of data for many én#asare still the best
available estimation focostsof conservation unit management in &ail.
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sources, which still play little role, represented by forest concessions, payment for environmental
services, bioprospection, extivism and cemanagement 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 byQbnstitution of 1988, for the
effectiveprovision of arecologically balanced environment (Law No. 9985/2000), in special h®se

regard as relatedto biodiversity conservation and ecosystem service management (Brazilian
Constitution of 1988, Article 225, 81, clauses |, Il, Ill and VII). Basically, the déed ¢he National

System of Conservation UnitsSSNUCusually referredo I} & GKS a{b'!/ [} 6éX Sadl
and unified framework to be followed by all levels of government for the designation of protected
areasfor biodiversity conservatianThiswas the culmination point of more than two decades of

debate on the implementation of a rational protected area system (Rylands & Brandon, 2005).

Evolution of conservation unit coverage in Brazil
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Figure3.2 ¢ 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 sontet€Sand National) Forests were
established, the protected area coveraigeBrazil has grown to about ¥ of the natinal territory

in 2010, totaling 1,242216 sq km. This evolution, shown in Fig. 3.2, was not homogersausg

the period and could beoughly divided in three phases. In a fipdtase there was predominance of
federal strictly protected CUs,situation that lasted until late 1980°s, coinciding with the process of
decentralization promoted by the Constitution of 1988. In the secondsehduring 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-880°s, sustainable use CUs already coverkedger extent than
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strictly protected ones. T last phase, from 2002010, is one of rough stability of the relative
contribution of levels (federal and statand groups (SP and SU), but witlstaep increase in area
coverage, more than doubling in one decade. This substantial increase in coveragelobal
relevance Jenkins and Joppa (2009) estimated that, from 2R038, the expansion of protected
areas in Brazil, including conservation units and indigenous lands, represented th&totdl global
protected area increase.

Table 3.2¢ Classiftation and purpose of conservation uni€U categories in Brazil, as defined by the
National System of Conservation UngsSNUC (Law 9985/00). Correspondence to IUCN category
system is also indicated, as well as the number of federal and state managdtl&thot available).

Federal and State Conservation Unit<fSL8[&\ Purpose(s) N
Groups and Categories cat. P
Ecological Station . L
(ESEC) | Nature preservation and scientific research 84
. . Preservatiorof the biota and other natural features, without direct human interference
. Biological Reserve ) L
Strictly | environmental modifications, except for the recovery of altered ecosystems and proteq 47
(REBIO) L .
Protected of biological diversity and ecological processes.
Group Preserve natural ecosysns with great ecological relevance and scenic bea
Park Il provide opportunities for scientific research, environmental education { 236
interpretation, recreation and ecological tourism.
Natural Monument Il Preserve rare and unique sites, endowed withagrecenic beauty. 17
Wildiife Refuge m Preserve natural en\_n_ronments in which the existence and reproduction of fauna and 15
are assured by specific features.
TOTAL GROUP | 399
Promote multiple sustainable uses forest resources; scientific research, wi
Forest \ . . . 89
emphasis on methods of sustainable use of native flora cover.
AT RSS! Protect locally or regionally important natural ecosystems and regulate their use, se
Ecological Interest \Y nature conser{/ationg y imp y g ' 40
(ARIE)
Env! e Vv Land use and settlement control; assure the sustainable use of natural resources. 199
Protection Area (APA)
Sustainable Extractive Reserve Protect the livelihood and culture of traditional extractive societies andrasthe sustainable
VI 66
Use Group (RESEX) use of natural resources.
Sustainable Preserve nature and assure conditions and means necessary for the livelihood, life g
Development Reserve| VI and exploration of natural resources of traditional populations; maintaimd improve | 27
(RDS) management knowledge and techniques developed by these populations
Fauna Reserve Vi Protect populations of native animal species, terrestrial or aquatic, resident or migrato 0
order to allow for technicascientific studies on their siainable management.
Private Reserve of the
Natural Patrimony \% Conservation of biological diversity and scenic values in private properties. NA
(RPPN)
TOTAL GROUP I 421
OVERALL TOTAL 820

Source: CNUC/MMA (2010), with descriptions of the categatapted from Drummond et. al. (2009).

Before 2000, all three levels of government follow#tkir own concepts and definitions for
establishing protected areas, with lack of coordinateven within the same levelhe concept of
conservation units (udades de conservac&d)encompasses twelve protected area categories

*2 Note that Brazil chose to make a terminological distinction between areas designated mainly for biodiversity
conservation purposeg conservation units CUs- and other types of protected areas, such as Indigenous

LandsL[ a® ¢ KS RSYy2OMASYR GIANG/T ¢4 LAINR GAG AT dza SR 6 &ISsyandNB ¥ S NNXA
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included in the SNUC (Table 3.2), all of them having biodiversity consaneatione of the main
goals. Thee categories are divided in two groups: Strictly Protect&P (5 categoriesyvhere no
human interference is allowed and only indirect use is admitted, and Sustainable Bee(7
categories), intended to integrate economic usenservation and social justic€onservation units
may be designatedt all levels, either by lawsrdy decrees, so, in thisttar case, as a discretionary
decision of the president, state governor or mayor. Only a law, however, latery withdraw the
designationof conservation unit.

3.3.2. Conservation units: spatial distribution

The analysis in this sectias divided in three parts, evaluating the relatstip 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 catiservunit
coverage was obtainefiom the National Conservation Unit Databas€NUE (2010) maintained

by the Brazilian Ministry of Environmergeg to Chapter 5 for methodological aspects on data
processing). Only federal and state managed CUs are deoadi here. The distribution of
conservation units in Brazil is shown in Fig. @l8ch also showthe distribution of Indigenousadnds

- ILs(see section 3.4.2).

Conservation units and States: territory, population and economy

The analysis of€Us in redtion to territory, population and economis structured according to the

five Great Regions of BrazilNorth, Northeast, CentewWest, Southeast and South, mentioning
specific States when relevant. The division by regions, aggregating States accosiinigatities, is

used for official statistics and planning purposes in Brazil, being acknowledge by the Constitution.
Table 3.3below, summarizethe contribution of each reign to the national CU coverage

Table 3.3 Conservation unit coverage* in Brilay region.

Strictly Protected  Sustainable Use |
Area (sq % Area (sq % Area (sq
km) km) 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%

21.274,0 | 1,7% | 25.407,7 | 2,0% 46.681,7 3,8%

- 6.9875 | 0,6% | 8.100,7 | 07% | 15.0882 | 1,2%

Total

%

"7 North¢ N
%3 Northeast- NE
"7 CenterWest- CW

476.760,7| 38,4% | 764.460,8| 61,6%| 1.241.221,6| 100,0% o A e

M south-s

* - Only federal and State conservation units considered Sourcewikipedia.com

other specially protected areas together, as seen in the Protected Area Strategic National Plan (Decree No.
5758/2006).
% |n portugueseCadastro Nacional de Unidasie Conservagi
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Figure3.3 ¢ Spatial distribution of conservation units and indigenous lands in IBaurce:own
representation based odata from CNUC/MMA (2010).

As the map (Fig. 3.3) affdble3.3indicate, there is an evident concentration of conservation units in
the States of théNorth RegionAcre, Amapa, Amazonas, Para, Rondonia, Roraima &adtirs. The
region corresponds to 485% of the national territory and comprises 77% of the national CU
coverage, with a CU area of 955,498q kni*. Strictly protectedSP)CUs (IUCNIII) represent about
38% of the coverage, whereas Sustainable (3¢ CUs account for the rest. The States of Para and

**This area is roughly equivalent to the sum of the territories of FraBedgtzerlancand Germany.
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Amazonas, the largest Brazilian Stat@® alone responsible for 4% of national CU coverage (see
Annex ). The contribution of the region is not solely explained by the territorial extent of its States
there is alsa high relative CU coveragshareof the State covered by CUs} shown in Fig. 3.4. In
sum, 243% of the regio is covered by CUs, of whictv% are SP CUs. The relative coverage varies
amongthe States, ranging from 6% of the territoiy Rondénia to 46% in Amapa. As Fig. 3.3 also
shows, ifindigenous ands- ILsare accounted these figures would be even higher, an issue further
discussed in section 3.4.2. In economic terthe, northern States represent 5.1% of the Brazilian
GDP, as 02008 (IBGE, 2010). In relation to population, tieywe about 5.86 milion inhabitants,
representing 8% of the national population (IBGE, 2011). As an indirect and rough indicator of the
condition of the regions/states to finance conservation units, agsociated GDP and population to
CU coverage, getting two indicators: CU per capita and CU per GDP. It is assumed that trtkenigher
value ofthese indicatorsthe more difficult it is for a State to finance conservation. For the North
Region, there are aut 6 ha of CU per inhabitant (CU per capita indicator) andéha@ of CU per

R$ 1 milliorof GDP (CU per GDP indicator).

The second largest CU coverage is found in Nleetheast Regionwhich covers 125% of the
national territory and encompasses 12.786 national CU coverage (157,485.sq km)lIt includes

the States of Maranhdo, Piaui, Ceara, Rio Grande do Norte, Paraiba, Pernambuco, Alagoas, Sergipe
and BahiaMost of the coverage, about 90%, is, however, restricted to three States: Bahia, Maranhao
and Piaui. These three States represent, respectiveB8%, 4.57% and 2.2986 the national CU
coverage A geat extent of the coverage in #se States is represented by the CU category APA,
which usually covers large areas and, duetack of zoning antbw management efforts, imposes
very few restrictions in practicdPAs represent more than 80% of the State coverage in Bahia and
Maranh&o and about 52% of the coverage in Piihe CU coveragdy Statevaries greatly in the
region, as seen in Fig. 3/nging from 0.2% othe territory, in Paraiba, to 8%, in Bahia. The
Northeastregion represents 13% of the national GDP, as of 2008, andB3%of the population
(about 5308 milion inhabitants). Relating tlse numbers to CU coverage: 1) there abeut 0.3 ha

of CU per inhabitant (CUep capita indicator) and; 2) 3®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 Annexl): 1) CU per capita rangdsom 0.003 ha in Paraiba to9l ha in Piaui, wike 2) CU per
GDP ranges from®ha/R$ 1 million GDP in Paraiba to 170 ha/R$1 million GDP in Piaui.
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Figure 3.4 ¢ Conservation unit coverage in Brazil by State (% of State territory). Source: own
calculdion and representation with data from CNUC/MMA (2010)

The CenterWest Regiortomprises the States of Goias, Mato Grosso, Mato Grosso do Sul, besides
the Federal Districtlt represents 18% of the national territory and.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 &% in Goids. The Federal District has CU coverage
of about 93%, but this is due to its relatively small territorg am the fact that 80% fathe 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. Regardrcantimye the

region represents 2% d the nationalGDP and has a population of @8.million inhaltiants, 737%

of the Brazilian population. Relating again those numberb Wity coverage: the region has 0.47 ha

of CU per capita and Z8ha/R$1 million of GDP.
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With 38%o0f the national Cl¢overage (46,472.sq km), theSoutheast Regiocomprises the States

of Sdo Paulo, Minas Gerais, Rio de Janeiro and Espirito Santo. Although being the seltesidisma
terms of territory, 1086% of the country, this is the most populated region (abo2¥odof the
Brazilian population) and also the most relevant emmircally (5602% of the national GDP). The CU
coverage is mostly low in those States, with S&o Paulo and Minas GeraisocE¥%eand Espirito
Santo at 18%. The exception is Rio de Janeiradhwi2% ofCUcoverage. For bottthe population

and GDRelated indicators the Southeastregion presents the lowest values: 0.06 ha of CU per
capita and 275 ha/R$1 million of GDP. Thslicates taking io account our previous assumptions,
that these States aranuchbetter off in termstheir financialcapacity of financing existef@Uswithin

their territories.

The South Regioms the smallest one 6.8% of the national territory encompassing the States of
Parand, Santa Catarina and Rio Grande doHswlever, 1 is the third largestregionin terms of
population, with 1436% onthe country’s total, andhe second largest in terms of GDP,56%. It is

also the one with smaller contrilbion to national CU coverage: 1.2%5(088.2sq km). Paranaas

the higher state coverage, ¥ followed by Santa Catarina and Rio Grande do Sul, with about 2%
each. The values of theopulation and GDJelated indicators are, as in the case of the Sadht
Region, also low: 06 ha of CU per capita and 3 ha/R$1 millad GDP.

This overview of CU coverage for the different regions has to be complemented with another
guestion: which group or category of CU is represented? Since CU categories have different levels of
land-use restrictiors, this is an issue that matters hen considering opportunity costs of CU
implementation, management costs and effectiveness for biodiversity conservation. We will
consider, as a simplification, thatll Strictly Protected CU categories imply the same level of
restriction, so they will beconsidered as oneategory For Sustainable Use categoriege only
analyze APAs separatelgading totwo SUgroups: SEAPAs and SOthers. This is necessary for two
reasons: first, because of the already mentioned loose protection APAs provide inceraati,
second, because APAs represaititigh proportion of theCUcoverage in almost all regions, with the
sole exception of the North Regipowhere it accounts for only 131% of the regional coverage. In
the Northeast, APAs represent about 77% of thgiosaal coverage, followed by the Southeast and
South, with about 52%ach and the CentelVest, with about 46%dNote that APAs have been given
lower weights in many established ICSarrangements (see Chapter 2). Table 3.4 summarizes the
coverage of APg%and other Sustainable Use categories by region.

Table 34¢ Sustainable Useonservation unit coverage in Brazil by region.

Region Sustainable Use Others | Sustainable UseAPAs Total Geral

(sq km) (sq km) (sq km)
Cw 726.9 2% 30,80810 | 98%| 31,53500
N 447,58240 | 78% 127,22420 | 22%| 574,80660
NE 3,21410 3% 121,39680 | 97%| 124,61090
S 1901 2% 7,91060 | 98% 8,10070
SE 8456 3% 2456210 | 97%| 25,40770
Brazil 452,55900 | 59% 311,90190 | 41% | 764,46090
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In terms of regional coverage, aan beseen in Tale 35, 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 anddevelopment initiatives, focusing on support to traditior{atostly) extractive
communitiesin the Brazilian Amazon during the last two decades. The proportion between the CU
groups differs considerably in diffareStates, as shown in Fig 3.5.
l m Sustainable Use (APA)
Sustainable Use (except APA)
mstrictly Protected
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Figure3.5 ¢ Relative contribution of conservation unit groups (Strictly Protected; Sustainable Use
APA and; Sustainable Usexcept APA) by State in Brazil.

Conservation of biodiversity and States: biomes

Up to now, our analysis has covered the topics of Xtpmt and 2) level of restriction of CUs in
relation to the Braziliamegions andStates. Thdollowinganalysisconcernsi KS |j dzSad A2y 2 F
being protected in those States, focusing on two issues: biomes and priority areas for conservation.
In reldion to the Brazilian biomesamong the commitments of Brazil under the framework of the
Convention on Biological Diversity, there is a target of estahligtrotected areas covering 30% of

the biome Amazoniand 10% of each dhe other biomes (Caating&errado, Pantanal, Pampas and
Mata Atlantica) (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) Amadnia covering thavhole North Region and partsf the CentefWest and Northeast regions

2) Cerrado is mostly found in the Cenidlest Region and parts of the Northeast Region; 3) Caatinga
covers most of the Northeast Region; 4) Mata Atlantica covers great part of theeastignd 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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BOX 3.X Brazilian terrestrial biomesan overview

Brazil is broadly divided in six terrestrial biomes, ea
encompassing a diversity of ecosystems. This divis
indicates that some general characteristics are shar:
specially related to climatic and vegetation aspec
but should not be sen as reflecting uniformity or
disregard the existence of transition regions betwee
biomes.

Amaznia ¢ Covering almost60% of the Brazilian \
GSNNRG2NES AG A& . NFT A S e
is mostly coveredby tropical rainforest, with 12.7% of ansemca
its area already impacted by human interventio

(degraded or anthropic areas).

Cerradog Covers about 22% of Brazilian territory anu
is climatically characterized by marked dry and humid seasons. It is covered mostly by sa
vegetation, ranging from atural grasslands to forested savannaneas modified for human use
correspond to about 39% of itetal area, with the remaining vegetation under different levels
degradation.

Mata Atlantica- Areas under climatic influence of the Atlantic Oceanrabterized by forest cover
ranging from tropical rainforest to serdeciduous forests (in the inland), with smaller areas
deciduous forests and other formations. By far the most endangerechdy, with more than 70%
modified for human use

Caatingag Semiarid region subject to two drought periods, interspersed by an intermittent
season and a rainy season, mostly covered by xeric shrubs.

Pantanal ¢ Characterized by annual long term flooding, predominantly covered by sav
vegetation.

Pampag Subtropical region with humid climate with low (freezing) temperatures in the win
largely covered by natural grasslands and shrubs.

Source:Portal Brasil (2010) and MMA (2010)

In its 4" National Report to the CDB (MMAMinistério do Meio Ambierg, 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 mentionetleif evaluation was also based on CNUC data and results are
summarized in Table 3% As can be observed, the percentage of target achi@rgrwas of 75% for
Amazobnia; 6R8% for Mata Atlantica; 636% for Cerrado; 620% for Caatinga; 267/% for Pampa;
22.24% for Pantanal and 13%% for the Coastal and Marine Zomet included in Box 3.1 because of

our focus on terrestrial biomes)

*® The MMA also included data for municipalities and has ntdken into accountoverlaps between
conservation unitsexplainingsmall differences in relain to our estimative.
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Table 35 ¢ Conservation unit coverage in Brazilian biong&surce: MMA (2010).

onservatio ota Amazonia aatinga errado ata Pampa Pantana 03

A c c A e

eve oup Area Area Area Area Area Area Area Area
(sqgkm) | (sqkm) | (sgkm) | (sqkm) | (sqkm) | (sgkm) | (sqkm) | (sqkm)
Federal SP 359440 | 293102 6,981 41,167 10,964 1,435 1,499 10.319
SuU 411,874 | 326,806 27,019 17,683 24,735 3,198 0 22.124
Total 771314 | 619908 34,000 58,850 35,699 4,633 1,499 32.443
State SP 127,102 103371 1,561 8,999 11,167 0 1,826 1.137
SU 391047 | 280859 16,123 57,327 28,225 0 0 36.605
Total 518149 | 384230 17,684 39,392 39,392 0 1,826 37.742
Municipal SP 109 5 0 0 85 0 19 4
SuU 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| 1,004143 | 51,683 129027 | 75471 4,637 3,344 70,234

National Target 2010 (CBD) | 1,259,083 | 84,445 203645 | 111018 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%

Considering the scope of our analysis, we were further interested in the performance of States in the
achievement of those targets. Assuming, ffairness considerations, that each State would
contribute equally (in relative terms) to the achievement of CDBs targets, we applied the same target
percentagesin relation to the area of the biomes inside each State. By doing this, we got a
hypothetical{ G F §S GaKI N8B8¢ FT2NJ I OKASGAYy3I GKS ylLGA2ylf§
biome Mata Atlantica covers 167,7@9sq km of the State of S&o Paulo and, so, applying the 10%
target, this State would need to have I81 sq knmof Mata Atlanticaprotected by CUs to reach its

Ke L2 GKSGAOI f Bitarget fiotFhis bide. InltH&secific case, Sdo Paulo has 10,087.

sq km of Mata Atlantica covered by CUs, reaching 75% of its target. This logic was applied to all
biomes and States. The resultseashown in Fig3.6, 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 ceftective to have a fixed area defined asget

per State, since the national objective would be best achieve when focusing on more relevant, in
biological terms, or cheaper areais economic termsand those are not necessarily uniformly
distributed in the national territory. This doesn’t chand@wever, the fact that some States are
contributing more than othesto the achievement of the national objective of conserving significant
areas of all biomes. See, for instance, the cases of Rio de Janeiro and Espirito Santo, both completely
covered (originally) by Mata Atlantica and with roughly the same territory. Rio de Janeiro has
conservationunit coverage more tharive times greaterthan the one of Espirito Santo. Rio de
Janeiro has 12% of the biome protected by CUs, Vifs[grito Santo protectsnly 18%. In sum, it is
essential to take distributional aspects of CU coverage into account in desfgnimgnservation
policies.Supplementary data on conservation unit coverage by biome by State is presented in Annex
.
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Figure 3.6 - Simulation of Stateelative performance in the achievement of CBDisdiversity target

in relation to Brazilian biomes and relevartnservation unit coverage 2010 biodiversity target (30%
The color meh@ndicates performance in the
achievement of targets in each State: rddss than 50%yellow=50%100% and; greenmore than
100% Source: own elaboration based on CNUC/MMA (2010).

for Amazonia and 10% for the other biomes).
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