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Abstract This paper’s purpose is to fill the lacuna found in the literature with regard1

to describing the role of EFTs for water conservation policies. The literature tells us2

that ecological fiscal transfers (EFTs) are analysed so to pursue biodiversity conser-3

vation policies and solid waste management (SWM). For biodiversity conservation4

policies, EFTs have two purposes: (1) to incentivize municipalities to create local5

protected areas (PA); and (2) to compensate municipalities for corresponding land-6

use restrictions. In the case of SWM, the main idea is that, even considering the fees7

paid by the households, it is still costly to maintain waste services in the municipal8

territories. In this context, EFTs are appealing policy instrument to help local govern-9

ments create landfills or composting plants. However, in Brazil EFTs are functioning10

as a policy instrument which also includes a wide range of policy domains, such as11

water conservation, indigenous land, fire-control, and so on. Six states adopted EFTs12

specifically for water conservation policies: Goiás, Paraná, Pernambuco, Piauí, Rio13

de Janeiro, and Tocantins. Descriptive analyses, focusing on legislative differences14

are conducted for each of these states.15

Keywords Ecological fiscal transfers · Water conservation policies · Brazil16

1 Introduction17

Ecological fiscal transfers (EFTs) redistributes revenues from upper to lower lev- AQ118

els of government using ecological indicators (Ring and Barton 2015). Brazil19

was the first country to adopt ecological indicators in fiscal transfers (Ring 2008;20
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2 F. L. L. de Paulo et al.

Paulo and Camões 2018), followed by Portugal (Droste et al. 2017) and France21

(Schröter-Schlaack et al. 2014). Poland has already introduced the discussion on22

EFT implementation introduced in the policy arena (Schröter-Schlaack et al. 2014),23

and other countries have theoretically simulated such a scheme: Germany (Ring24

2002), Switzerland (Köllner et al. 2002), and Indonesia (Mumbunan et al. 2012).AQ2 25

Brazil follows a mix of policy instruments to achieve targets in environmental26

policies (May et al. 2012). EFTs are a policy tool, among others, that contribute to27

achieve environmental and social goals at local level. Its operation in Brazil is based28

in a tax collected from the state government which is transferred to municipalities.29

There are several policies targets introduced in EFTs schemes across Brazilian states,30

but the literature theoretically and empirically explores two: protected areas (PA) and31

solid waste management (SWM).32

The potential of EFTs goes beyond those related to PA and SWM. Indigenous33

land, fire control, environmental education, and water conservation are examples of34

policies in which EFTs tools may contribute to sustainable local development. In35

the case of water conservation policies, there is a literature gap on the role of EFTs36

mechanisms regarding the incentive and compensation to local governments in such37

fiscal transfers. It is an exciting research agenda because it can inspire other devel-38

oping countries to adopt similar policies so to achieve goals related to water policies.39

It is strongly related to the 2030 Agenda for Sustainable Development, particularly40

concerning the importance in ensuring availability and sustainable management of41

water and sanitation for all.42

The paper is structured in three more sections. The second section addresses the43

EFTs policy tool in Brazil, detailing the mechanism of fiscal transfers, the criteria44

that is usually adopted, and the potential of EFTs across states. The third section45

addresses the role of the ecological fiscal transfers for water conservation policies,46

mainly concerning the incentive and compensation. The last section presents the47

conclusion, by showing suggestions for future research and policy recommendations.48

2 Ecological Fiscal Transfers in Brazil49

Ecological fiscal transfers in Brazil are a mechanism for redistributing a tax collected50

from the state government, the ICMS (Imposto sobre Operações Relativas à Circu-51

lação de Mercadorias e sobre Prestações de Serviços de Transporte Interestadual52

e Intermunicipal e de Comunicação), to local governments. They are known using53

different names: ICMS Ecológico, ICMS Verde, and ICMS Socioambiental. To be54

precise, three-quarters of the revenue collected from ICMS remains with the state55

government and only one is redistributed to local governments. Three-quarters of this56

one-quarter is transferred according to fiscal value-added criterion, while remaining57

quarter may be transferred according to the state-policy objectives. The states are free58

to decide upon the criteria used in these transfers. EFTs may compose the amount59

destined to state-policy objectives (see Fig. 1).60
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The Role of the Ecological Fiscal Transfers for Water … 3

Fig. 1 Ecological fiscal transfers in Brazil. Source de Paulo and Camões (2017)

EFTs in Brazil are not earmarked, that is, the local governments can use the money61

they receive as they deem fit. The first state to adopt EFTs in Brazil was Paraná in62

the early 1990s. To date, there are sixteen out of twenty-six states that have adopted63

ecological indicators to redistribute the ICMS. The criteria vary according to each64

state, including those related to water conservation policies. However, there are two65

main areas which are usually adopted across Brazilian states: protected areas and66

solid waste management (see Table 1).67

EFTs schemes adopted in Brazil have one criterion in common: protected areas.68

The comprehensive literature on EFTs highlights their objective for the protected69

area as a mechanism to compensate local governments for land-use restrictions and70

to serve as an incentive mechanism for local governments to create a more protected71

area (Droste et al. 2017; Sauquet et al. 2014). Sauquet et al. (2014) summarize EFTs72

objectives for protected areas in two ways: first, for “[…] rewarding municipalities73

for hosting state and federal PAs”; second, for “encouraging municipalities to create74

new PAs.” The incentive component of EFTs originates from the creation of new75

protected area by local governments, while the compensation component comes from76

the protected areas imposed by federal government and state government that lead to77

a loss in the economic exploitation of the land by the municipal government. Also,78

the municipality is compensated in creating a new protected area due to the benefits79

of the land-restrictions which go beyond its borders. Usually, there are quantitative80
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4 F. L. L. de Paulo et al.

Table 1 EFT criteria adopted
across Brazilian states

States Protected areas Solid waste
management

Paraná x

São Paulo x

Mato Grosso do Sul x x

Minas Gerais x x

Amapá x

Rondônia x

Rio Grande do Sul x

Pernambuco x x

Mato Grosso x x

Tocantins x x

Acre x

Ceará x x

Rio de Janeiro x x

Piauí x x

Goiás x x

Paraíba x x

Pará x

Source Paulo (2017)

and qualitative measurements to evaluate a protected area by the state government.81

The state government may use the area of the protected area, its category (meaning82

the degree of land-use restrictions of PA), as well as its quality of management (Paulo83

and Camões 2018).84

In the case of solid waste management, nine out of twenty-six states having85

adopted EFTs, have waste-related indicators in their schemes. These indicators vary86

across states, but the landfill and composting plants appear more frequently (see87

Table 2).88

As a developing country, most of the Brazilian states face problems with89

solid waste management, mainly where the collection and disposal are concerned.90

Although the federal government implemented a command and control instrument91

which imposes the deactivation of dumps at the local level—the National Policy92

on Solid Waste-, most municipalities still persist in maintaining inadequate waste93

disposal in their territory (Castagnari 2005). Changing such an institutional arrange-94

ment at the local level is an enduring task for politicians, and deactivating dumps95

at the local level and implement landfills and composting plants, have proved chal-96

lenging. Firstly, mayors face financial stress and do not have enough money to cover97

all expenses for their electorate, despite a fee paid by each household. Also, imple-98

menting a landfill in their territories create conflicts among residents, a movement99

so called as NIMBY (Not in My Back Yard). Another difficulty is that officials have100
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The Role of the Ecological Fiscal Transfers for Water … 5

Table 2 Solid waste criteria in EFTs schemes

States Waste-related indicators

Goiás Collection, transportation and final destination for solid waste; landfill;
incineration of waste; recycling; and composting plant. All of these
criteria include also treatment for hospital and civil construction waste

Mato Grosso do Sul Selective collection; municipal plan for solid waste management;
treatment and disposal of solid waste

Pernambuco Landfill; composting plants

Piauí Collection and transportation of solid waste; public cleaning services;
special waste; hazardous waste; and social and economic inclusion of
collectors of recyclable

Ceará Collection and transportation of solid waste; Landfill

Rio de Janeiro Landfill

Tocantins Collection, transportation, and final destination for solid waste

Minas Gerais Landfill; composting plants; and recycling

Mato Grosso Collection, transportation and final destination for solid waste

Source Compiled by authors from The Nature Conservancy

to choose from between policies that align with the expectation of their electorate in101

order to increase political benefits. Then there is the problematic situation in which102

most of the local government disposes their waste far away from areas with a higher103

populational density or, at times, in other municipalities. Collective action among104

mayors may minimize costs to implement landfill and composting plants due to105

economies of scale. Also, EFTs are a remedy to minimize the costs for such actions106

and they function as a financial incentive for politicians if the money they receive107

exceeds the costs in implementing and operating a landfill, a composting plant, or108

another waste management system.109

Empirical works on EFTs present the potential of the policy instrument across110

Brazilian states. Concerning protected areas, Droste et al. (2017) find in all Brazilian111

states that “there are clear indications for local responses to the implementation of112

EFT: after an ICMS-E introduction additional municipal PA are designated”. The113

conclusion of Grieg-Gran (2001) in Minas Gerais was that “the ICMS ecológico114

has the potential to create incentives for conservation but the effect appears to be115

highly variable”. Sauquet et al. (2014) studied the interaction effect among local116

governments in terms of EFT´s incentive to create new protected areas. They found117

that the creation of local PA “reveals strategic substitutability in municipalities´118

conservation decisions”; that is, “the creation of [PA] by a municipality decreases119

the incentive of neighboring municipalities to create [PA].”120

Empirical works on EFTs concerning solid waste management are relatively121

scarce. In the state of Pernambuco, Silva Jr et al. (2012) conclude that the “ICMS122

Socioambiental” did not contribute to the improvement of the solid waste man-123

agement across local governments. de Paulo (2013) notes a similar pattern in Per- AQ3124
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6 F. L. L. de Paulo et al.

nambuco. The author concludes that only twelve out of one hundred eighty-four125

municipalities have tried to increase landfills.126

3 Ecological Fiscal Transfers for Water Conservation127

Policies128

As presented in the last section, EFTs are traditionally applied to biodiversity conser-129

vation policies and solid waste management. However, the state government can use130

EFTs for other policies, such as water conservation programmes. Six out of twenty-131

six states EFTs having adopted such a programme, implemented criteria related to132

water conservation policies in Brazil (see Table 3).133

Water policies vary little across states. They share some common strategies related134

to water policies: water conservation, quality, protection of water sources and river,135

and protection of public water supply. In the state of Goiás, the EFTs scheme for136

water policies comprises five percent of the total amount dedicated to such policy137

instrument (see again Fig. 1). The criteria in the scheme are based on programmes138

related to water conservation and protection of public water supply at the local level,139

that is, the policy instrument works as an incentive for municipalities to implement140

Table 3 Water conservation policies criteria in EFTs schemes

States Water-related Indicators Legislation

Goiás Water conservation, protection of
public water supply (water quality)

Supplementary law n.º 90, 22
December 2011

Paraná Protection of water sources Constitution of the state of Paraná, 5
December 1989, Law n.º 9.491, 21
December 1990, Supplementary law
n.º 59, 1 October 1991,
Supplementary law n.º 67, 8 January
1993, Decree n.º 2.791, 27 December
1996, Decree n.º 3.446, 14 August
1997, Decree n.º 1.529, 2 October
2007

Pernambuco River protection and water sources Law n.º 15929/2016

Piauí Protection of water sources, water
quality

Law n.º 5.813, 3 December 2008,
Decree n.º 14.348, 13 December
2010

Rio de Janeiro Water quality Law n.º 5.100 4 October 2007,
Decree n.º 41.844, 4 May 2009

Tocantins Water conservation Law n.º 1.323, 4 de April 2002,
Decree n.º 1.666, 26 December 2002,
Regulation COEMA n.º 2, 4
November 2003

Source Compiled by the authors from the state legislations
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The Role of the Ecological Fiscal Transfers for Water … 7

these policies in their territories. In the state of Paraná, water policies comprise 2.5%141

of the EFTs to be redistributed to municipalities. This policy instrument encour-142

ages local governments to preserve basins of superficial springs that serve the urban143

centers of neighboring cities, as well as the underground springs that also help the144

urban centers of neighboring municipalities. In Piauí, the EFTs scheme is based on145

stamps, which vary from “A” to “B”, “A” meaning the best standard of environmen-146

tal protection at the local level, and “B” the minimum standard of environmental147

protection of municipalities to receive money from EFTs. Such schema dedicate five148

percent, among other criteria, for water conservation policies at the local level. It149

comprises protection of water sources, such as the protection of areas where water150

sources are recharged, replantation or conservation of riparian forest and headwaters,151

adequate disposal of sanitary sewage, and monitoring the quality of the public water152

distributed and served. In Rio de Janeiro, the EFTs scheme comprises 30% of the total153

dedicated to EFTs and has two main criteria: the watershed drainage area and water154

supply springs. In Tocantins, the EFTs scheme for water policies comprises only155

3.5% (among other criteria: basic sanitation, and solid waste management) includes156

the quality of the public water distributed and served. In Pernambuco, EFTs for water157

conservation is not regulated by the state government so far. However, the inclusion158

of conservation of water source and rivers is predicted for near future.159

The role of ecological fiscal transfers for water conservation policies in these160

schemes is to secure the availability and sustainable management of water and san-161

itation at the local level by providing financial incentive and compensation to local162

governments. Incentive because some municipalities in developing countries face163

financial stress and lack of technology to provide such type of public good. May-164

ors face dilemmas when making policy choices for their electorate. Compensation165

because municipal governments will be more willing in contribute to providing a col-166

lective good (water conservation) in which its benefits extend beyond their borders.167

They are compensated for the benefits that other municipalities may enjoy, such as168

the case of EFT in Paraná that compensate local governments that preserve basins169

of superficial springs which, in turn, serve the urban centers of neighboring cities.170

This role of EFTs is strongly supports goal 6 of the 2030 Agenda for Sustainable171

Development.172

4 Conclusion173

EFTs in Brazil redistribute the ICMS from the state government to local governments174

using ecological indicators. This mechanism can be quite different from other tax175

systems, such as in more centrally governments. It can change the incentive and176

compensation dimensions of EFTs to be implemented. However, both cases may177

apply such policy tool to achieve targets in water policies.178

As a policy recommendation, we suggest participation of the political actors179

involved in the policy process. EFTs are a redistributive policy tools which affect180
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8 F. L. L. de Paulo et al.

the budget of local governments. This effect may be strong for developing countries;181

therefore, this strategy can minimize conflicts and resistances.182

For future research, we recommend testing the effects of EFTs for water conser-183

vation policies empirically, mainly to test whether with the introduction of EFTs the184

water policies increased at the local level (concerning quality and quantity).185

References186

Castagnari E (2005) Municipal solid waste management in Brazil: conditions, problems and solu-187

tions. In: International Solid Waste Association-ISWA ConferenceAQ4188

de Paulo FLL (2013) Imposto Sobre Circulação de Mercadorias e Serviços–ICMS Socioambiental:189

Avaliação da Política do Estado de Pernambuco nos Últimos Cinco Anos na Perspectiva da190

Gestão Ambiental. Fórum Ambiental da Alta Paulista, 9 (Direito Ambiental, Políticas Públicas191

e Sociedade), pp 47–65AQ5192

de Paulo FLL (2017) Studies on ecological fiscal transfers in Brazil. Thesis proposal: Doctorate193

Programme in Administrative Sciences, University of Minho, Portugal194

de Paulo FLL, Camões PJ (2017) Understanding policy adoption in Brazil: the diffusion of the195

ecological fiscal transfer across the states, 1990–2011. In: 75th annual midwest political science196

association conference, Chicago, Illinois, EUA197

de Paulo FLL, Camões PJ (2018) Experiências Internacionais no Uso das Transferências Fiscais198

Ecológica para a Conservação da Biodiversidade. Revista de Políticas Públicas (UFMA) 22(2)199

Droste N, Becker C, Ring I, Santos R (2017a) Decentralization effects in ecological fiscal transfers: a200

Bayesian structural time series analysis for portugal. Environ Resource Econ 71(4):1–25. https://201

doi.org/10.1007/s10640-017-0195-7202

Droste N, Lima GR, May PH, Ring I (2017b) Municipal responses to ecological fiscal transfers in203

Brazil: a microeconometric panel data approach. Environ Policy Gov 27(4):378–393. https://doi.204

org/10.1002/eet.1760205

Grieg-Gran M (2001) Fiscal incentives for biodiversity conservation: the ICMS ecologico in Brazil.206

SSRN Electron J. https://doi.org/10.2139/ssrn.279173207

Köllner T, Schelske O, Seidl I (2002) Integrating biodiversity into intergovernmental fiscal transfers208

based on cantonal benchmarking: a Swiss case study. Basic Appl Ecol 3(4):381–391. https://doi.209

org/10.1078/1439-1791-00104210

May PH, Gebara MF, Conti BR, Lima GR (2012) The “Ecological” value added tax (ICMS-211

Ecológico) in Brazil and its effectiveness in State biodiversity conservation: a comparative anal-212

ysis. In: 12th biennial conference of the international society for ecological economics213

Mumbunan S, Ring I, Lenk T (2012) Ecological fiscal transfers at the provincial level in Indone-214

sia (UFZ Discussion Papers 06/2012). Helmholtz-Zentrum für Umweltforschung GmbH-UFZ,215

Leipzig. https://doi.org/10.1111/j.1548-1433.2010.01225.x216

Ring I (2002) Ecological public functions and fiscal equalisation at the local level in Germany. Ecol217

Econ 42(3):415–427. https://doi.org/10.1016/S0921-8009(02)00124-6218

Ring I (2008) Integrating local ecological services into intergovernmental fiscal transfers: The case219

of the ecological ICMS in Brazil. Land Use Policy 25(4):485–497. https://doi.org/10.1016/j.220

landusepol.2007.11.001221

Ring I, Barton DN (2015) Economic instruments in policy mixes for biodiversity conservation and222

ecosystem governance. In Martínez-alier J, Muradian R (eds) Handbook of ecological economics.223

Edward Elgar, Cheltenham, pp 413–449. https://doi.org/10.4337/9781783471416224

Sauquet A, Marchand S, Féres JG (2014) Protected areas, local governments, and strategic interac-225

tions: the case of the ICMS-Ecológico in the Brazilian state of Paraná. Ecol Econ 107:249–258.226

https://doi.org/10.1016/j.ecolecon.2014.09.008227

486929_1_En_3_Chapter � TYPESET DISK LE � CP Disp.:14/8/2019 Pages: 11 Layout: T1-Standard

A
u

th
o

r 
P

ro
o

f

https://doi.org/10.1007/s10640-017-0195-7
https://doi.org/10.1007/s10640-017-0195-7
https://doi.org/10.1007/s10640-017-0195-7
https://doi.org/10.1007/s10640-017-0195-7
https://doi.org/10.1007/s10640-017-0195-7
https://doi.org/10.1007/s10640-017-0195-7
https://doi.org/10.1007/s10640-017-0195-7
https://doi.org/10.1007/s10640-017-0195-7
https://doi.org/10.1007/s10640-017-0195-7
https://doi.org/10.1002/eet.1760
https://doi.org/10.1002/eet.1760
https://doi.org/10.1002/eet.1760
https://doi.org/10.1002/eet.1760
https://doi.org/10.1002/eet.1760
https://doi.org/10.1002/eet.1760
https://doi.org/10.1002/eet.1760
https://doi.org/10.2139/ssrn.279173
https://doi.org/10.2139/ssrn.279173
https://doi.org/10.2139/ssrn.279173
https://doi.org/10.2139/ssrn.279173
https://doi.org/10.2139/ssrn.279173
https://doi.org/10.2139/ssrn.279173
https://doi.org/10.2139/ssrn.279173
https://doi.org/10.1078/1439-1791-00104
https://doi.org/10.1078/1439-1791-00104
https://doi.org/10.1078/1439-1791-00104
https://doi.org/10.1078/1439-1791-00104
https://doi.org/10.1078/1439-1791-00104
https://doi.org/10.1078/1439-1791-00104
https://doi.org/10.1078/1439-1791-00104
https://doi.org/10.1078/1439-1791-00104
https://doi.org/10.1111/j.1548-1433.2010.01225.x
https://doi.org/10.1111/j.1548-1433.2010.01225.x
https://doi.org/10.1111/j.1548-1433.2010.01225.x
https://doi.org/10.1111/j.1548-1433.2010.01225.x
https://doi.org/10.1111/j.1548-1433.2010.01225.x
https://doi.org/10.1111/j.1548-1433.2010.01225.x
https://doi.org/10.1111/j.1548-1433.2010.01225.x
https://doi.org/10.1111/j.1548-1433.2010.01225.x
https://doi.org/10.1111/j.1548-1433.2010.01225.x
https://doi.org/10.1111/j.1548-1433.2010.01225.x
https://doi.org/10.1111/j.1548-1433.2010.01225.x
https://doi.org/10.1016/S0921-8009(02)00124-6
https://doi.org/10.1016/S0921-8009(02)00124-6
https://doi.org/10.1016/S0921-8009(02)00124-6
https://doi.org/10.1016/S0921-8009(02)00124-6
https://doi.org/10.1016/S0921-8009(02)00124-6
https://doi.org/10.1016/S0921-8009(02)00124-6
https://doi.org/10.1016/S0921-8009(02)00124-6
https://doi.org/10.1016/S0921-8009(02)00124-6
https://doi.org/10.1016/j.landusepol.2007.11.001
https://doi.org/10.1016/j.landusepol.2007.11.001
https://doi.org/10.1016/j.landusepol.2007.11.001
https://doi.org/10.1016/j.landusepol.2007.11.001
https://doi.org/10.1016/j.landusepol.2007.11.001
https://doi.org/10.1016/j.landusepol.2007.11.001
https://doi.org/10.1016/j.landusepol.2007.11.001
https://doi.org/10.1016/j.landusepol.2007.11.001
https://doi.org/10.1016/j.landusepol.2007.11.001
https://doi.org/10.1016/j.landusepol.2007.11.001
https://doi.org/10.4337/9781783471416
https://doi.org/10.4337/9781783471416
https://doi.org/10.4337/9781783471416
https://doi.org/10.4337/9781783471416
https://doi.org/10.4337/9781783471416
https://doi.org/10.4337/9781783471416
https://doi.org/10.1016/j.ecolecon.2014.09.008
https://doi.org/10.1016/j.ecolecon.2014.09.008
https://doi.org/10.1016/j.ecolecon.2014.09.008
https://doi.org/10.1016/j.ecolecon.2014.09.008
https://doi.org/10.1016/j.ecolecon.2014.09.008
https://doi.org/10.1016/j.ecolecon.2014.09.008
https://doi.org/10.1016/j.ecolecon.2014.09.008
https://doi.org/10.1016/j.ecolecon.2014.09.008
https://doi.org/10.1016/j.ecolecon.2014.09.008
https://doi.org/10.1016/j.ecolecon.2014.09.008


U
N

C
O

R
R

E
C

T
E

D
 P

R
O

O
F

The Role of the Ecological Fiscal Transfers for Water … 9

Schröter-Schlaack C, Ring I, Koellner T, Santos R, Antunes P, Clemente P, Mathevet R, Borie228
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