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Executive Summary

the world’s freshwater. This case study investigates the economic, social, political, environmental, and technological 

Environmental Services” (PES) programs that support green growth in the country. 

a population of just over 200 million in 2013, heavily concentrated on the Atlantic coast. The country has experienced 

period.

independent of the level of regional development. This is particularly true in remote regions of the interior, and in urban 
favelas.

forest is a vital regulator of climate and water. In addition to the loss of natural biodiversity, deforestation contributes to 

modern, dynamic process. In the past, very organized water user sectors, such as hydropower, dominated the water 
management process, with the other users and society in general playing a small role. 

Since the promulgation of the National Water Law in 1997, federal, state and river basin management institutions 

the policies and institutions that have been responsible for the initial improvements in water management 
and availability are still evolving, and are adapting to changing circumstances and lessons learned. The broad 
participation of stakeholders in consultations related to river basin planning and management has had a strong 

To ensure that water has been an engine of growth and has contributed to both environmental protection and 
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waterways, recycling and reuse of water; and

quality of life. 

Many of these programs have been very successful and have contributed to the economic success of the country 
over the past few decades. However, challenges in the environmental and social spheres still remain. 
river basin institutions that has been most active in tacking these challenges is the Piracicaba-Capivari-Jundiai (PCJ) 

asin C
the basin, several actions were started in the PCJ committee, including hydrologic monitoring and basin plans, basin 

these programs have been implemented since 2001 on a national scale, and involve a new philosophy in water 

provide, based on the project performance. 

considerably reducing pollution from sewage in the river basins receiving the project. Since its conception in 2004, 

estimated that more than 50% of the original basin sedimentation was abated with the program.

policies are listed below and described in the case study. 

rural areas of the north and northeast.

management.

improvements needs to be clearly demonstrated.
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I. Introduction

1. Purpose of the Case Study

Throughout the period since the UN Water Conference 
was held at Mar del Plata, Argentina in 1977, water 
resources have been at the center of international discussions
on economic and social development. Water was a key 
chapter in Agenda 21, the outcome of United Nations 
Conference on Environment and Development (UNCED, 
Rio de Janeiro, June 1992). Since then, the United 
Nations and the international community have considered 
water as essential to the attainment of sustainable 
development. Moreover, the concept of sustainable 
development was the cornerstone of UNCED. The 

and ever since, it has been accepted that development 
must include not only the economic growth, but also the 
environmental and social dimensions.1)

In addition, innumerable international conferences 
outside of the United Nations system on different 
aspects of water resources management have been held 
to build a consensus and cooperation over the years. 
Among the most prominent are the annual World Water 
Weeks convened in Stockholm since 1991 and the 
triennial World Water Forums, convened by the World 
Water Council every three years since 1997. The Sixth 
World Water Forum was held in Marseille, France in 
2012, where the Water and Green Growth project was 
introduced to a broad audience.

were considered as good examples of Water and Green 

Growth, and were thus included as part of the Water and 
Green Growth (WGG) project, being jointly undertaken 
by the World Water Council (WWC) and the Government 
of the Republic of Korea since November 2010.2) The 
project collected case studies demonstrating water and 
green growth and developed a policy framework. The 
first edition of the Water and Green Growth study was 
launched at the sixth World Water Forum in Marseille, 
France in March 2012.3) The case studies on “Green 
Growth and Integrated Water Resources Management 

The green growth and IWRM case study presents 
an overview of national water resources management 
policy and structure and how it is aligned with green 

fresh water and has one of the most sophisticated water 
resources management systems. The National Water 
Resources Management System has introduced such 
water management practices as decentralization, the use 
of economic tools for water management, and public 
participation in the decision-making process. The second 

a financial Instrument to improve water quality in the 

Clean-Up Program and the Water Provider Program. 
These program are described in Chapter III of this report. 
The expanded case study included here elaborates on the 
lessons learned in the two case studies presented earlier. 
This case study on “Integrated Water Management 

is an input into phase II of the project, leading up to 
the Seventh World Water Forum in Daegu, Republic 

equity coupled with protection and revitalization of ecosystems.
3) Government of the Republic of Korea and World Water Council. 2012, March. Water and Green Growth Edition 1. Marseille. www.

waterandgreengrowth.org
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of Korea in 2015. The World Water Council and the 
Government of the Republic of Korea, the organizers of 
the Forum, supported preparation of the case study.

2. Case Study Context

national water resources management policy and 

water basin management structure in the Piracicaba, 

for implementing payment for environmental services. 

Program. These examples are aligned with green 
growth objectives. Some of the water management 

the basin and sub-basin level, the use of economic tools 
for water management, and public participation in the 
decision-making process. The National Water Agency 
(ANA) is responsible for implementing national policy 
and coordinating the National System, particularly its 
technical and institutional instruments. Moreover, the 
agency is responsible for regulating water uses in rivers 
under the federal jurisdiction by issuing water permits 
and controlling water use.

In accordance with its green-growth objectives, water 

use of the water resources among multiple users 
that supports sustainable economic growth through 
a socially inclusive decision-making process and 
appropriate governmental capacity.”

The country is divided into 12 hydrographic regions 
(each with one or more river basins) used for macro 

of these regions are different from the geopolitical 

comprise the States of São Paulo and Minas Gerais, are 
presented in this case study. The water agencies in those 
basins have evolved a system of water use charges and 
collected, in 2010, over US $42 million, which is being 

management instruments to help with implementation 

water bodies, water permits, water use charges, and 
information systems. At the basin level, the Integration 
Pact is an agreement between the Agency and the States, 

the obligation for parties to work together to implement 
the water management tools and the Water Law.

resources, the country has come to realize the importance 
of conserving its resources in an effort to promote real 
green growth. The structure of the water resources 
policy is complex, but it offers some very positive 
lessons for IWRM, including river basins. The case 
provides a framework for working at the basin level in 
a Federal system and offers guidance to other countries 

The examples of how the river basin committees make 
decisions in line with national water policy are useful for 
other countries attempting to implement river basin plans.

3. Case Study Methodology

This case study examines one of the world’s most 
sophisticated water resources management systems 

fresh water. It describes the integrated water resources 

implement national water resources policy, establish 
institutions and economic and regulatory tools, and 
coordinate activities at the basin level based on 12 
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hydrographic regions. It also explores financial 
instruments for paying for watershed and ecosystem 
services in the river basin context. The case study 
examines exogenous factors and water institutions at the 
national, basin, and community levels that have had a 
major impact on watershed protection and environmental 
conservation, as well as on economic growth and 
social development. The present research explores the 
exogenous economic, social, political, environmental, and 
technical factors that drive water resources planning and 
management processes. Water management is considered 
of crucial importance to economic growth, social 

The case study was undertaken based on an institutional 
approach developed under the Water and Green Growth 
project supported by the World Water Council and the 
Government of the Republic of Korea. Details on the 
institutional approach and methodology can be found in 
the Lake Sihwa Water Quality Improvement project case 
study.4) These case studies indicate how the institutional 
framework in the water and related sectors contribute to 
green growth. 

The analytical framework used in the study is based on 
the work of Saleth and Dinar (2004) in The Institutional
Economics of Water. The framework was the basis 
for evaluating the water-related projects’ outcomes 
resulting from changes in policies and institutions.5)

The questionnaires presented to representatives of the 
main water-related institutions and other stakeholders in 

and Dinar(2004) define a water institution to be an 

water law, water policy, and water administration. The 
analytical framework is presented in detail in the Lake 
Sihwa case study.

4. Organization of the Report

This case study investigates the economic, social, 
political, environmental, and technological context 

resources management policy and practices that support 
green growth. The policies and institutions that have been 
responsible for the improvements in water management 
and availability and thus economic growth and social 
development along the rivers and in urban areas, are still 
evolving and are adapting to changing circumstances and 
lessons learned. The broad participation of stakeholders 
in consultations related to river basin planning has 
had a strong influence on this evolution. The case 
study describes the water management institutions and 
policies at national, basin, municipal, and community 
levels. Their performance is analyzed, and lessons and 
conclusions are drawn.

First, the external environment during the evolution of 

in terms of its economic, social, political, environmental, 
and technological aspects, i.e. exogenous factors. Then 
water resources governance, policy, law and institutions 

structures. Information and statistics from international, 
national and basin sources, and from independent 
academic studies, provide an overview of the situation in 
the country and in selected river basins.

Finally, the impact and performance of the various 
elements of water management policies and practices in 

are used to examine the current situation and performance 

river basin plans and payment for environmental services. 

4) K-water Institute (Research Center for Water Policy and Economy). 2013, September. Lake Sihwa Water Quality Improvement 
Project: A Water and Green Growth Case Study Report. Daejeon, Republic of Korea.

5) Saleth, R.M and Dinar, A. 2004. The Institutional Economics of Water: A Cross-Country Analysis of Institutions and Performance.
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II. An Overview: Water Management in 
Brazil

1. About Brazil

in the world in both population and area, and is the largest 

more than 15,700 km of inland borders with every South 
American nation except Chile and Ecuador (see Figure 

and from east to west to form a vast irregular triangle that 
encompasses a wide range of tropical and subtropical 
landscapes, including wetlands, savannas, plateaus, and 

basin, which has the world’s largest river system and the 
world’s most extensive virgin rainforest.6)

a GDP of US $2,253 billion in 2012 (current prices). It 
had a population of just over 200 million in July 2013, 

compiles the latest population data.7) The population is 
heavily concentrated on the Atlantic coast.

especially in the social indicators such as health, infant 
mortality, and nutrition. The richer South and Southeast 
regions enjoy much better indicators than the poorer 
North and Northeast (see Figure 1). The North is the 

largest concentration of freshwater in the world (one 
fifth of the earth’s freshwater resources are located 

there). The Northeast, where 30% of the country’s 
population lives along the coast, suffers from chronic 
drought. The West Central is an area of savannahs 
and grasslands and is sparsely populated. The Federal 

is highly industrialized, where the majority of the 
population lives, while the South is highly developed 
with a good balance between rural enterprises and 
manufacturing industry. Itaipu dam, one of the largest 
hydroelectric dams in the world, is located in the South, 

2. Timeline for Water Management Milestones

water resources management policy and institutions 
and analyzes how these have been instrumental in 
achieving green growth objectives. The National Water 

for implementing the national policy and coordinating 

Encyclopedia Britannica
World Population Review

Wikimedia Commons

<Figure 1>  Map of Brazil Showing 26 States, the Federal 
District and Five Regions



Brazil Integrated Water Resources Management : How National Policy and Practices Support Green Growth ● 127

the National Water Resources Management System 

institutional instruments. ANA regulates water uses 
at rivers under federal jurisdiction by issuing water 
permits and controlling water uses.

(Figure 2), and the country can provide some very 
positive lessons for how integrated water resources 
and river basin management could contribute to 
green growth. The examples of how the river basin 
committees make decisions in line with the national 
water policy are valuable for others embarking on 
IWRM programs. 

Additionally, the philosophy of water resources 

the country’s water resource samong multiple water 
users, providing the conditions for sustainable economic 
growth in various sectors, through a socially inclusive 
decision-making process and appropriate governmental 
capacity (see Figure 3). 

Many institutions have responsibility for the water 

responsible for the overall management of the water 

Policy, regulatory, and planning functions are dispersed 
among different agencies and administrative levels. 
Water Supply and Sanitation Service provision is the 
responsibility of 27 state-owned water and sanitation 
companies (Companhias Estaduais de Saneamento 

Committees are responsible for solving water allocation 

governance and institutions will be covered in detail in 

<Figure 2> Surface Water Resources of Brazil 

<Figure 3>  Green Growth Objectives Alignment with the 
National Water Resources Management System 
(SINGREH) Principles in Brazil

1934 : Brazil’s Water Code established
1968 : National Water Supply and Sanitation System was 

created; the National Water Supply and Sanitation Plan 
(PLANASA) covered the period 1968 to 1986

1988:  Federal Constitution provided for the organization of 
the National System of Water Resources Management 
(SINGREH)

1989 : PCJ Consortium created to act as the River Basin Water 
Agency

1993 : Piracicaba, Capivari and Jundiaí River Basins Committee 
installed

1997 : Law no. 9.433/1997, also known as the Water Law, was 
adopted

2000: Establishment of National Water Agency (ANA) under 
Law 9884

2001 : PRODES (River Basin Restoration Program) introduced 
2003 : Decree 4613/03, defining the competences of the National 

Council of Water Resources (CNRH) established 
2004 : Public Private Partnerships Law adopted (Law # 11079) 
2004 : Water Provider Program introduced
2005 : PCJ River Basins Water Agency created
2007 : Federal Sanitation and Solid Waste Bill (Law 11.445/07) 

adopted
2013 : Federal Government approved the National Basic Sanitation 

Plan (Plansab)

<Box 1>  Water Management Milestones in Brazil  
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III. The Case Study

The Federal Constitution of 1988 created the legal 
foundation for the National Water Resources Management 

SINGREH has introduced such water management 
practices as decentralization, the use of economic tools 
for water management, and public participation in the 
decision-making process. The National Water Resources 
Policy, known as the Water Law, was promulgated in 
1997. This provided the mandate for the establishment of 

acronym) in June 2000. The creation of ANA took only 15 
months, a relatively short development period for such a 
complex process.8)

ANA was designed to fit into the political and 

that has been evolving since 1934, when the nation’s 
Water Code was established as part of the Federal 

in the 1988 constitution, the water domain at the federal 

Lakes, rivers and streams that are located in more 
than one State, that serve as borders with other 
countries, or that extend to or come from a foreign 
territory; and 
Ground or surface water courses and rainwater 
that does not belong to the Union (i.e. the federal 
system) belongs to the States. Thus, for instance, all 
rivers and all groundwater that are entirely contained 
within a state’s boundaries belong to that State. 

management instruments to help the implementation 

water bodies, water permits, water use charges, and 
information systems. ANA has introduced the user pays 

pays concept that was introduced with the National 
Environment Policy in 1981. 

different Federal and State jurisdictions, integration 

(see Figure 4). This case study presents an example of 
integrated water resources management practices in the 

which comprise São Paulo and Minas Gerais States, 
and located in the Parana basin. The implementation 
and evolution of water use charges and the water 
agency in these river basins are described as part of the 
case study. 

<Figure 4> Map of Brazil Showing 12 Hydrographic Regions
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At the river basin level, ANA has created the Integration 
Pact framework, which is agreed between ANA and 

establishes the obligation for parties to work together to 
implement the water management tools and the Water 

of the government, users and non-governmental 
organizations. These committees are responsible for 

amount to be charged for water use. The ANA also has a 
Cooperation Pact framework, which supports the States, 
technically and financially, to cope with the challenge 
of decentralized and participative management. Further, 
a Management Contract enables the collection of water 
charges by Federal or State organizations and transfer 

to promote coordination among different user sectors, 
at regional, state and national levels and incorporates 

the system works is described in the case of the PCJ River 
Chapter III.

So far, there is some evidence that the IWRM initiatives 

are aligned with the Green Growth objectives. These are 

The decentralization of the decision-making process 
in water planning and management (article 1st-IV of 

 The assurance of good quality water, in quantities 
needed for present and future generations (article 
2nd

The integration of water management with the 
management of soil and the environment (article 3rd-

 The utilization of economic management instruments, 

such as charging for bulk water (article 5th-IV of Law 

 The creation of more than 200 river basin committees 
in the country, since 1997; and
 The establishment of PES programs aiming at water 

Water Provider Program.

Although the above initiatives are still recent, 
it is expected that they will lead to the significant 
improvements in water quality and quantity for the 
multiple uses and sectors, which is one of the main 
objectives of Green Growth. 

1. Exogenous Factors

This section presents the exogenous factors that 
helped shape the context in which key water resources 
management decisions were made and implemented 

It describes some of the economic, social, political, 
environmental, and technological elements that 
influenced those decisions and that contributed to the 
achievement of green growth.

1-1. Economic Factors

GDP of US $2,253 billion in 2012 in current prices (US 
$1,136.6 billion in 2005 constant prices). It is also the 

and the largest in Latin America and the Caribbean. It 
had a population of just over 200 million in July 2013, 

data.9) The population is heavily concentrated on the 
Atlantic coast. 

9) Brazil Population 2014. World Population Review
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As can be seen from the GDP constant price data in 
T

slow economic growth, but still benefited from robust 
prices for commodity exports. After the rapid growth 

2012. The GDP growth of 7.5% in 2010 decelerated to 
2.7% in 2011 and to 0.9% in 2012.10) Industrial output 
and investment demand were affected disproportionately. 
The slowdown was driven by both domestic and external 
factors.

over the period, with an annual average of 2.2% per 
year from 2000 to 2012 in constant prices. The most 
rapid growth in per capita income was from 2004 to 
2008, when it averaged 3.7% per year in constant prices 
(calculations based on Table 1).

The government introduced the Growth Acceleration 
Plan in 2007 to increase investment in infrastructure 
and provide tax incentives for faster and more robust 
economic growth. This was followed in 2012 by a 
range of initiatives to reduce energy costs, restructure oil 
royalty payments, strengthen investment in infrastructure 
through foreign participation, and reform the value-
added tax. While the stimulus measures undertaken 
so far have not had a big impact on economic activity, 
the economy was starting to pick up in 2013, ending 
the year with an estimated growth rate of 2.3%.11) Still, 

improvements in social well-being.

has weathered the slowdown well so far. The banking 
system has remained sound and resilient. Despite rapid 
credit growth, the lower interest rates have helped 
contain credit default. Foreign direct investment remains 

which has hovered around 2.2% of GDP. Investment 

taxes.12)

and sustainable in the medium term. The country has 
maintained high foreign reserve levels (about US 
$380 billion), a favourable external debt composition, 
a current account fully covered by foreign direct 
investment and a relatively low dependence on 
international trade.13)

11) Winter, B. and Cascione, S. 2014S, 27 Feburary. Update 3 - Brazil Economy Ends 2013 on an Upbeat Note, Boosting Rousseff. 
Reuters

<Table 1>  Brazil: Total GDP and Per Capita GDP and Growth 
Rates, 2000-2012

Year
Total GDP in billion 

US % (constant 
2005 prices)

Growth over 
previous
year (%)

Per capita GDP
(constant 2005 

US $)

Growth over 
previous
year (%)

2000 769.0 4.31 4406 2.81

2001 779.1 1.31 4403 -0.09

2002 779.8 2.66 4458 1.27

2003 809.0 1.15 4451 -0.17

2004 855.2 5.71 4648 4.42

2005 882.2 3.16 4739 1.97

2006 917.1 3.96 4875 2.85

2007 973.0 6.10 5121 5.05

2008 1023.3 5.17 5336 4.20

2009 1019.9 -0.33 5271 -1.22

2010 1096.8 7.53 5618 6.58

2011 1126.7 2.73 5721 1.83

2012 1136.6 0.87 5721 0.00
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1-1-1. Economy by Sector

The economic importance of agriculture in value 

years, but it has remained relatively low, between 5 and 
7% of value added in GDP from 2000 to 2012 (see Table
2). The industrial sector retained its portion of about 
27% of value added in GDP over the period, while the 
service sector accounted for over two thirds of the value 
added throughout the period. The service sector had 
good growth rates throughout the period. Agriculture 
was growing at a steady rate until 2008, and then began a 
decline in its contribution to the economy through 2012.

1-1-2. International Trade

As can be seen from Table 3, exports of goods and 

with an average growth rate of 8% per year in constant 
prices. Exports declined in 2009 with the global recession 

performance remained strong (over U$$150 billion 

per year in constant prices). It is interesting to note that 

largest exporter of such products as raw sugar, coffee, 
poultry meat, fruit juice, and raw tobacco.14) Exports 

Major export markets are China, the U.S., Argentina, the 
Netherlands, and Germany.

From 2002 to 2007, exports exceeded imports, 

Following the recession in late 2008, imports overtook 
exports, and the trade balance has been negative ever 

import partners were Argentina, U.S., China, Germany 
and the Republic of Korea.

1-1-3. Demographic Trends

(see Figure 5), with the urban population increasing from 

<Table 2> Brazil: Value Added by Sector, 2000-2012

Year
Agriculture, value 
added (constant 

2005 US $ billion)

Agriculture, value 
added

(% of GDP)

Industry, value 
added (constant 

2005 US $ billion)

Industry, value 
added

(% of GDP)

Services, etc., value 
added (constant 2005 

US $ billion)

Services, etc., 
value added
(% of GDP)

2000 35.2 5.6 196 27.7 427 66.7

2001 37.3 6.0 195 26.9 435 67.1

2002 39.8 6.6 199 27.1 449 66.3

2003 42.1 7.4 201 27.8 452 64.8

2004 43.1 6.9 217 30.1 475 62.3

2005 43.2 5.7 222 29.2 492 65.0

2006 45.3 5.5 226 28.8 513 65.8

2007 47.4 5.6 238 27.8 544 66.6

2008 50.5 5.9 248 27.9 571 66.2

2009 48.9 5.6 234 26.8 583 67.5

2010 52.0 5.3 258 28.1 615 66.6

2011 54.0 5.5 262 27.5 632 67.0

2012 52.8 5.2 260 26.3 642 68.5
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65 to 85% of the population from 1980 to 2013, with a 

rate levelled off in the last decade and over the period 
from 2000 to 2013, averaged of 1.07% per year, below 
replacement rate. In the 1980s, population was growing 
at slightly over 2% per year and then fell to 1.55% per 
year in the 1990s.

low, averaging about 23.4 people per km2 in 2012 (see 
Table 4). As the proportion of people living in urban 
areas is so high (85%), it is clear that vast areas of the 
country have very few people. 

relatively young population (Figure 6), with 40% of the 
population below the age of 25. Life expectancy reached 
73.6 years of age in 2012.

<Table 3>  Brazil: Imports and Exports, Percentage of GDP and Annual Growth, 2000-2012

Year
Imports of goods and 

services (constant 
2005 US $) in billion

Imports of goods 
and services 

(annual % growth)

Imports of goods 
and services
(% of GDP)

Exports of goods and  
services (constant 

2005 US $) in billion

Exports of goods 
and services
(% of GDP)

Exports of goods 
and services 

(annual % growth)

2000 93.9 10.8 11.7 81.1 10 12.9

2001 95.3 1.5 13.5 89.3 12.2 10

2002 84.1 -11.8 12.6 95.9 14.1 7.4

2003 82.7 -1.6 12.1 106 15 10.4

2004 93.6 13.3 12.5 122 16.4 15.3

2005 101.6 8.5 11.5 134 15.1 9.3

2006 120.4 18.4 11.5 140 14.4 5

2007 144.3 19.9 11.8 149 13.4 6.2

2008 166.5 15.4 13.5 150 13.7 0.5

2009 153.8 -7.6 11.1 136 11 -9.1

2010 208.9 35.8 11.9 152 10.9 11.5

2011 229.3 9.7 12.6 159 11.9 4.5

2012 229.8 0.2 14 159 12.6 0.5

<Figure 5> Population and Urbanization Trends in Brazil.
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1-1-4. Recent Economic Developments 

of the population has been lifted out of poverty. However, 
with the upcoming FIFA World Cup in 2014 and the 

government will be challenged in its administrative 
capacity to ensure security and the smooth running of 
these events.15) Some citizen’s groups are unhappy with 
the huge allocation of the government resources to these 
projects, even though they will entail investments in areas 
such as urban and social development and transportation 

The World Cup projects are just a part of a bigger 

economic growth was strong that now stand abandoned, 
stalled or wildly over budget. The country is currently 
suffering from the post-boom slowdown, and many 
segments of the population blame their political leaders 
for incompetence and wasteful spending, while basic 

run up against numerous delays and cost overruns, and is 
building bus and rail systems for spectators that will not be 

16) Some economists 
say the troubled projects reveal a crippling bureaucracy, 
irresponsible allocation of resources and corruption.

<Table 4>  Population Density in Brazil 

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Persons/ km2 21.4 21.6 21.9 22.1 22.3 23.1 23.3 23.6 23.9 23.4

<Figure 6> Population Pyramid in Brazil

16) Romero, S. 2014, 12 April. Grand Visions Fizzle in Brazil. New York Times
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Huge street protests have been aimed at costly new 

whose small fan bases are almost sure to leave huge 
numbers of empty seats after the World Cup events 

projects includes a $3.4 billion network of concrete 
canals in the drought-plagued hinterland of northeast 

— as well as dozens of new wind farms idled by a 

blighting Rio de Janeiro’s skyline. Economists surveyed 

growing just 1.63% in 2014, down from 7.5% in 2010, 
making 2014 the fourth straight year of slow growth. 

The Transnordestina, a railroad begun in 2006 in 

at a cost of about US $1.8 billion, the railroad, designed 
to stretch more than 1,000 miles, is now expected to 
cost at least $3.2 billion, with most financing from 

exasperation with the delays in finishing the railroad, 
which is needed to transport soybean harvests to port. 
He listed the bureaucracies that delay projects like the 

protection agency; an institute protecting archaeological 
patrimony; agencies protecting the rights of indigenous 
peoples and descendants of escaped slaves; and the 
Public Ministry, a body of independent prosecutors.17)

1-1-5. Effects of Economic Factors

Despite the significant economic development of 

hinder the effective investments in water and sanitation 

independent of the level of regional development (Figure 

Until recently, this deficit had to do with the lack 
of political will to tackle the water and sanitation 
problem. However, with recent laws and policies, such 
as the National Sanitation Law (2007), the Public-
Private Partnership Law (2004), and the 2013 National 

the investments in the water and sanitation sector will 
increase.

An example of this new approach is the private 
investment in water and sanitation in the cities of 
Palmas and Recife (state capitals), through state 
concession and public-private partnership (PPP) 
agreements, respectively. Since the investment needed 
to meet the sanitation requirements in both capitals 
surpasses investment capacity of both states, the private 
investment and management expertise of corporations 

those capitals. It is expected that these investments will 
contribute to the regional green growth in the coming 
years, due to an improvement in water quality and its 
positive consequences for the population’s health and 
quality of life. 

17) Romero, S. 2014, 12 April. Grand Visions Fizzle in Brazil. New York Times

<Figure 7>  Per Capita Sanitation Deficit in Brazil’s Regions in 
2006

Per Capita Sanitation Deficits in Brazil in 2006
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1-2. Social Factors

improving the quality of life of its citizens, as shown by 

Index.18)

1-2-1. Human Development Index

The country has fared quite well in social indicators 
over the last decade. Gross national income per capita 
(in purchasing power parity) has risen in current terms 
from US $6,840 in 2000 to 11,530 in 2012, for an 
average of 4.5% per year (see T
one of the fastest growing countries in the world. Life 
expectancy has also been rising, from 70.26 years in 
2000 to 73.62 years in 2012. 

In terms of the Human Development Index (HDI) 
shown in T

tremendous improvement over the period form 1980 
to 2012, rising from 0.52 in 1980 to 0.73 in 2012. 

education, which rose from 0.40 to 0.67 over the period. 
The most rapid advances were made from 1980 to 2000 
in education, but the index kept rising in the last decade. 

1980 to 0.85 in 2012. Improvements in health indicators 
were steady throughout the period. Income did not make 
a comparable improvement, especially in the 1980-2000 
period, but had already started at a higher level (0.63 in 
1980 to 0.68 in 2012).

1-2-2. Five Regions of Brazil 19)

in geography, climate, economic development and 
in social indicators such as health, infant mortality 
and nutrition. The richer South and Southeast regions 
enjoy much better indicators than the poorer North 

shown in Figure 1, and a map of the Municipal Human 
Development Index is presented in Figure 8. As can 
be seen from Figure 8, the North and Northeast show 

<Table 5>  Gross National Income (GNI) Per Capita and Life 
Expectancy in Brazil from 2000-2012

Year
GNI per capita, Current 

international $
Life expectancy at Life 

expectancy birth, total (years)

2000 6,840 70.26

2001 6,940 70.57

2002 7,140 70.87

2003 7,290 71.16

2004 7,840 71.44

2005 8,260 71.72

2006 8,790 71.99

2007 9,520 72.26

2008 10,080 72.53

2009 10,080 72.80

2010 10,890 73.08

2011 11,300 73.35

2012 11,530 73.62

<Table 6>  Human Development Index for Brazil: Health, 
Education and Income, 1980-2012

Year HDI HDI – Health HDI – Education HDI – Income

1980 0.52 0.67 0.40 0.63

1990 0.59 0.73 0.49 0.63

2000 0.67 0.79 0.60 0.64

2005 0.70 0.81 0.65 0.65

2006 0.70 0.82 0.65 0.66

2007 0.71 0.82 0.66 0.66

2008 0.72 0.83 0.66 0.67

2009 0.72 0.83 0.67 0.67

2010 0.73 0.84 0.67 0.68

2011 0.73 0.84 0.67 0.68

2012 0.73 0.85 0.67 0.68
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much lower human development indicators than the 
West-Central, Southeast, and Southern regions. 

mostly within the Amazon basin. Lush tropical rain 

this area has the largest concentration of fresh water in 
the world and 12% of the earth’s fresh water reserves. 

Amazon’s mineral wealth and agricultural potential in 
the 1960s and 1970s. Favourable changes in legislation 
related to mineral concessions and the readiness of 
state companies to form joint ventures with foreign 
corporations increased exploration and mining. 

The Federal Government sponsored a variety of 
colonization schemes, all based on the idea that the 
unpopulated Amazon forest could provide land for 
the people in the drier northeast. The government 
incentives to encourage farming in the Amazon resulted 

in the region becoming increasingly threatened by 
environmental problems. Development projects and 
domestic migration during the 1970s and 1980s led 
to deforestation of almost 330,000 km2 of forest in 

government then introduced various policies to control 
development. Fiscal incentives and credits to livestock 
and agricultural projects in the area were suspended, 
and exports of timber were prohibited. Since 1989, the 
rate of deforestation has been considerably reduced, 
and protection of the Amazon is being monitored 
by satellite. Domestic and international efforts are 
coordinated through the Pilot Program for the Protection 

Community, the United States, and many other countries.

population, is subject to chronic drought and is the 
driest region of the country. The area has important 
economic possibilities, including major oil fields, 
and the Federal Government in recent years has been 
giving the Northeast special attention through the 
Superintendency for the Development of the Northeast 
(SUDENE). Considerable resources have been 

and social habits originated in this region. The two 
largest cities in the northeast are Recife and Salvador.

The West-central region (Mato Grosso, Mato Grosso 

with extensive savannas and tropical grasslands, and 

areas of the country, this region has experienced a rapid 
expansion of its rural production and established new 

is located in this region. The Federal Government has set 

<Figure 8>  Map Showing Municipal Human Development 
Indices in Brazil
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aside vast areas in the west-central region as reservations 
for the indigenous people who originally lived on them. 
Also the wildlife paradise is in this region, the Mato 
Grosso swamplands (Pantanal Mato-grossense). 

The Southeast Region (Rio de Janeiro, São Paulo, 

Horizonte; the majority of the country’s population lives 
in this region. São Paulo and Rio de Janeiro (São Paulo 
in particular) have traditionally been the centers for 

dominance has declined. The area is rich in minerals, 
and its agriculture is the most advanced in the country, 
producing coffee and grains for export, as well as a 
variety of both fresh and processed foodstuffs, milk, and 
meat for domestic consumption.

Rio Grande do Sul) is also highly developed. As in the 
Southeast Region, there is a balance between the rural 
and the manufacturing sectors. Toward the south, the 

plateau drops to the wide plains called pampas, where 
the traditional grazing activities produced the gaucho, the 

one of the most beautiful natural wonders in the world. 
The second largest hydroelectric dam in the world (Itaipu) 

Paraguay. The largest city in this region is Porto Alegre, 

1-2-3. Employment 

In terms of employment, over 68% of people aged 

men are in paid work, compared with 56% of women. 

men and 9% of women working very long hours.20)

The level of unemployment in the labor force has been 
falling steadily since 2004, even through the recession (see 
Figure 9). More and more jobs have been created as the 

<Figure 9> Unemployment Rate in Brazil, 2002-2014
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2013, though the pace of employment creation slowed 
in September, according to the Ministry of Labor.21)

jobs were created between January to September. The 
unemployment rate hovers around 5%. The figure for 
formal employment does not include day labourers and 
other temporary workers, the self-employed or people 
who work “off the books”.

Employment gains in September 2013, when 246,875 

the previous month, fell short of government forecasts.22)

1-2-4. Income Inequality and Social Reform

is its highly unequal distribution of wealth and income, 
which is among the highest in the world. In a country 
with such striking inequalities, programs for reducing 
poverty and social exclusion are in the high priorities. 

were surviving on less than US $1.00 per day. In the 
period from 1990 to 1998, 13 million people were lifted 
from poverty, thus reducing the percentage of the poor 
population in the country from 43.8% to 32.7% of the 
total. The number of people living on less than US $2 per 
day (poverty level) fell further from 21% of the population 
in 2003 to 11% in 2009. Extreme poverty (people living 
on less than US $1.25 per day) also dropped dramatically, 
from 10% in 2004 to 2.2% in 2009.23)

Thus, inequality was considerably reduced between 
2001 and 2009, when the income growth rate of the 
poorest 10% of the population was 7% per year, while 
that of the richest 10% was 1.7%. Income inequality 
measured by the Gini index24) fell from 0.601 in 2001 
to reach a 50-year low of 0.519 in 2011,25) as shown in 
Table 7. Despite these achievements, inequality remains 
at relatively high levels for a middle-income country.

1-2-5. Education

After having reached almost universal coverage in 

the quality and outcome of the school system, especially 
at the elementary and secondary levels. As shown in 
T
since 1980. 

<Table 7> GINI Index in Brazil, 2001-2012

Year GINI index

2001 0.601

2002 0.594

2003 0.588

2004 0.577

2005 0.574

2006 0.568

2007 0.559

2008 0.551

2009 0.547

2010 NA

2011 0.519

2012 0.519

21) Brazil Trumpets Record Pace of Job Creation. 2014, 21 April. Latin American Herald Tribune

22) Ibid.

24) The Gini Index is a measurement of the income distribution of a country's residents. It ranges between 0 and 1 and is based on 
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The education process is still evolving, but there have 
been major advances in attendance in the past 20 years. An 
increase in school attendance for children of 5-6 years old 
jumped from 37.3% to 91.1% over the 1991-2010 period. 
Young people from 11 to 13 years in the final years of 
primary school increased from 36.8% to 84.9% over the 
period, while youth from 15 to 17 years who completed 
primary went from 20% to 57.2%. Despite these positive 
gains, over 40% of young people in the 15 to 17 age range 
have not yet completed primary education. 

The proportion of 18 to 20 year olds who have 
completed high school has also increased by nearly 
30% (from 13 to 41%). It is the component that made 

26)   

The adult population who have completed primary 
education has gone from 30.1% to 54.9%.

Fernando Henrique Cardoso’s Government (1994-
2002) defined the expansion of elementary education 
as a priority in its policy, and the focus on education is 
a priority in the current government of President Dilma 

great deal of progress, and the expansion of elementary 

school enrolment. The National Program for School 
Textbooks distributed free of charge over 350 million 
school textbooks from 1995 to 1999. In 1998 alone, 
around 110 million school textbooks were distributed to 
students of elementary and secondary education. 

Program School TV, established in 1997, which covers 
over one million teachers and 28 million students Also, 
the Program on Information Technology in Education 

30,000 computers and ancillary equipment in over 2000 

schools, thus benefiting around 200,000 students. For 
2001 the target was to put in place 100,000 thousand 

65% of municipalities grew above the national average, 
and in 2010 with emphasis on the south and southeast 

have more than 90% of the municipalities still in the 
bands of Low and Very Low Human Development in the 
Education sub-index (see Figure 8).27)

GDP, up to US $19 billion for 2013. The Ministry seeks 
to invest heavily in classroom infrastructure, learning 
technologies, textbooks, and other programs.28)

1-2-6. Health Care

service can be obtained from the public national health 
system, from private providers subsidized by the federal 
government via the Social Security budget, or from the 
private sector via private insurance or employers.

is decentralized, with local control requiring the 
participation of communities and funding models at 

order to eliminate discrimination and reduce the potential 
for fraud. Federal funds are channelled directly to 
municipalities, without the interference of intermediate 
authorities. The National Supplementary Health Agency 
was created, and health plans and insurance schemes 
are now regulated. This has contributed to the major 
improvements in health as shown in the HDI index for 
health in Table 6. 

27) Ibid. 
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Another major initiative was the emergence of 

These generic medicines are sold at prices 30% to 55% 
below their brand-name equivalents, but with the same 
therapeutic properties. Several programs, either created 
or expanded since 1995, have become instruments of this 
change.

The Community Health Agent Program was created 
so that trained employees can disseminate information 
on basic health care to smaller communities. Currently 
these agents serve 65 million citizens. The Family Health 
Program, started in 1994, had the goal of providing health 
care to around 21 million people. From 328 teams, at its 
very beginning, it grew to 6,000 in 1999 operating in all 
regions of the country. During the same period, the number 
of municipalities served increased from 55 to 2,000. 

Today, 27,000 Family Health teams are active in 

up to about 2000 families or 10,000 people. Family 
Health teams include doctors, nurses, dentists, and other 
health workers. Annual resources for primary health 
care reached about US $3.5 billion in 2013, with US 
$2 billion of that money devoted to the Family Health 
Program out of an overall government health budget of 
about US $23 billion.29)

Community participation is crucial to the program’s 
success. In some municipalities, meetings are held 
every month at the clinic attended by members of the 
community, including representatives from the church, 

of the people in the municipality. The major challenges 
are to convince people that the system can work to their 

benefit and to persuade the authorities to devote more 

care remains the most effective way to provide greater 
access to health services. The SUS works, but it is not 
operating to its full capacity because there are many 
obstacles, including the difficulty of helping people in 
rural areas.30)

Vaccination program have also been initiated. In one 

are vaccinated against several diseases, including 
poliomyelitis. Coverage has increased for pre-emptive 
vaccines against flu, pneumonia, German measles, 

Nine million people over the age of 65 are vaccinated 

made vaccines will be made possible, thanks to French 

31)

as an example in AIDS care as well, because it maintains 
one of the best AIDS pre-emption programs in the world. 
It is one of the few countries that supplies free of charge 
to infected persons the medicines that delay the progress 

other developing countries. It has stabilized the rate of 
HIV infection and the number of AIDS and HIV-related 

Finally, the Program for the Reduction of Infantile 
Mortality, created in 1995, concentrates actions geared 
to immunization, sanitation, nutrition, and health care 

29) ____. 2008. Flawed but Fair: Brazil's Health System Reaches out to the Poor. World Health Organization 

30) Ibid. 
31) Brazil to Produce H1N1 Flu Vaccine. 2013, 19 June. New Straits Times
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for women and children. As a result, from 1990 to 1999, 
the rate of infantile mortality declined from 50.9 to 36.1 

Life expectancy has increased in the country, by 14% (9.2 
years) between 1991 and 2010. Among municipalities, 
it still varies from 65 to 79 years, a difference of 14 
years between the higher and lower life expectancy at 
birth. In the Municipal Human Development Index 
(IDHM), Longevity is the sub-index that shows the 
greatest reduction in the difference between the highest 

in the range of Medium, High, or Very High Human 
Development in IDHM Longevity (see Table 7 and 
Figure 8).

1-2-7. Access to Water and Sanitation

Among the achievements in water and sanitation 

premises from 78% to 92% between 1990 and 2010; 
an increase in access to improved sanitation from 68% 
to 79% in the same period; a functioning national 
system to finance water and sanitation infrastructure; 
a high level of cost recovery compared to most other 
developing countries; as well as a number of notable 

sewerage and the output-based subsidy for treated 

Among the challenges is the still high number of poor 

areas without access to piped water or sanitation; water 

especially in the Southeast of the country; the low share 

of collected wastewater that is being treated (30-35% 
in 201232)); and long-standing tensions between the 
federal, state, and municipal governments about their 
respective roles in the sector.33)

access to water supply and sanitation over the period 
from 1990 to 2008. It was the fourth largest (after China, 
India and Indonesia) in providing access to sanitation (an 

largest in providing access to water supply (after China, 
India, Indonesia and Pakistan), with an increase of 54 
million people from 1990 to 2008.34) That is a remarkable 
achievement.

1-2-8. Effects of Social Factors

over the past 14 years and has very low unemployment. 
Moreover, the health and education indicators show 
very positive overall social development trends. 
However, certain parts of the country are lagging 
far behind in all the human development measures, 
particularly the north and the northeast. The North 
has suffered from overexploitation of its mineral and 
forest resources and poorly planned development, 
while the northeast faces chronic drought and water 
shortages for agriculture and domestic use. Large areas 
of these two regions have low or very low human 
development indices (see Figure 8). There are huge 
differences among regions and municipalities in access 
to water and sanitation, levels of education, and life 
expectancy. Moreover, there has been quite a bit of 
discontent with regard to the large sums being spent on 
international events at the expense of social programs 
for disadvantaged people. 

32) Brazil Wastewater Treatment Plants Market Forecast and Opportunities, 2018. 2014, 16 Jan. PR Newswire
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housing, health, and education services, especially 

in urban slums and remote rural areas, accumulated 

during the last 40 years, the people, including many 

stakeholders, are pushing for reforms and tangible social 

benefits. Most people do not consider environmental 

protection and conservation of water resources as top 

priorities. Extension of social program and community 

participation will be essential to the continued success 

of the country. While high employment levels have 

helped to bring families out of poverty, the serious 

income inequality may cause unrest unless there is 

more attention to such services as housing, water, and 

sanitation.

1-3. Political Factors

1-3-1. Political System

situated. Each State has its own government, with a 

structure that mirrors the federal level, enjoying all 

the powers (defined in its own constitution) that are 

not specifically reserved for the Federal Government 

or assigned to the Municipal Councils. The head of 

the state executive branch is the Governor, elected by 

direct popular vote under the Federal Constitution. 

The one-chamber state legislature is a State Assembly. 

The state judiciary follows the federal pattern and 

has its jurisdiction defined so as to avoid any conflict 

or superimposition with the federal courts. At the 

municipal level, there are over 4,400 Municipal 

Councils that are autonomous in strictly local affairs. 

The Municipal Councils operate under the provisions of 

The national legislature is the National Congress 

Chamber of Deputies (Câmara dos Deputados) and 

the Federal Senate (Senado Federal). The number 

of members in the Chamber of Deputies from each 

State and the Federal District is proportional to its 

population. Deputies are elected for four-year terms by 

direct secret ballot under the system (adopted for all 

Senate is composed of three Senators from each state 

and the Federal District, elected for a term of eight 

years. Senatorial elections are staggered (one-third 

and then two-thirds) every four years, in elections held 

concomitantly with those for the Chamber of Deputies. 

A Deputy and a Senator can stand for re-election 

without restriction. In 1993, there were 81 Senators 

and 503 members of the Chamber of Deputies.

The President of the Republic, with powers clearly 

elected for a four-year term, and may be re-elected for 

a second term. The Constitution allows Congress to 

impeach the President under special circumstances. 

The Vice President automatically fills the office 

of President for the remainder of the original term 

should the presidency fall vacant. The Constitution 

defines further succession should that be necessary. 

The President appoints the Ministers of State, who are 

directly responsible to him and whom he may dismiss 

at any time. A Minister may be summoned to appear 

before the Chamber of Deputies, the Senate or any of 

its committees.35)
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1-3-2. Political History

with periods of political and commercial turmoil, but also 
periods of stability and prosperity. After the Portuguese 
discovery of the South American land  1487-1497, The 
Treaty of Tordesillas (1494) settled possession of these 
new lands, by drawing a line between the territories being 
given to Portugal and to Spain. 

During the colonial period, expeditions expanded the 

It also saw a growth in sugar production and trade 
in sugar. The discovery of gold after 1690 provided 
an important source of revenue for Portugal. Coffee 
became another source of wealth in the 18th century, 

biggest coffee producer in the world. 

and the son of the King of Portugal was crowned 

abolition of slavery in 1888 led to the creation of a 
republic. The emerging republic adopted a federative 
system that still exists today, and the former provinces 
were transformed into States. The parliamentary system 
was replaced with a presidential one, as well as a 
bicameral Congress (Chamber of Deputies and Senate) 
and an independent Supreme Court. 

In 1930, the government was overthrown by force for 

after World War II, there was some political instability 
culminating ina caretaker administration in 1954 
that was installed when the constitutionally-elected 
President committed suicide.

Under President Juscelino Kubitschek (1956-61), the 

accelerated economic expansion. There was political 

instability over the next few years and a military coup 
took over the country in March 1964. The following 
five presidents, all of their military generals struggled 

country’s political and economic situation. 

working, but the government became increasingly 

of the greatest rates of economic growth in the world 
with real growth as measured by Gross Domestic Product 
(GDP) reaching 14% in 1973. Slowly, democratic rule 
was restored with more political freedom and a process 
of re-democratization was started.

In 1985, Tancredo de Almeida Neves was chosen 
president by an Electoral College. His election was 
significant because he was not only the first civilian 
president to be elected in 21 years, but also because he 
was the candidate of an opposition coalition. He was 
rushed to hospital on the eve of his inauguration, dying 

sworn in to replace him.

Fernando Henrique Cardoso with a 53% majority on a 

prominent social scientists, took office intending to 
promote further economic and social changes, such as the 
liberalization of the economy; promotion of sustainable 
development; human rights; and fiscal, administrative, 
and agrarian reforms. President Cardoso was re-elected 
in 1998 for a second four-year term. During his two 
mandates, President Cardoso drove important reforms, 

In the few months before the election, investors were 
concerned by Lula’s campaign platform for social 
change, and his identification with labor unions and 
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leftist ideology. After taking office, however, Lula 
maintained Cardoso’s economic policies, warning that 

In 2005, Lula’s administration was accused of 
corruption and misuse of authority, forcing some of 
his cabinet members to resign. Most political analysts 
at the time expected that Lula’s political career was 

highlighting the achievements of his term, and distancing 
himself from the scandal. He was re-elected President in 

Having served two terms as president, Lula was 

again. In the 2010 presidential election, Lula’s favoured 
successor, Dilma Rousseff, was elected and assumed 

36)

woman to be elected president. She was the former chief 
of staff of outgoing president Lula and had previously 
served as energy minister in his government.During the 
election campaign, Ms.Rousseff made it clear that she 
represented continuity with the Lula's government, under 

rise. She is known to favour a strong state role in strategic 
areas, including banking, oil industry, and energy.

Dilma Rousseff was born in 1947 and grew up in an 

coffee-growing state of Minas Gerais. In the 1960s, she 
became involved in left-wing politics and joined the 
underground resistance to the military dictatorship that 
seized power in 1964. In 1970, she was jailed for three 
years and reportedly tortured. After her release at the end 
of 1972, she studied economics and went on to become a 
career civil servant.37)

1-3-3. Effects of Political Factors

the mid- to late-1980s, has resulted in a series of laws 
and policies that empowered the population, including 
the decision-making process with respect to water 
management.

National water, environment, and sanitation policies are 
adequate to meet the country’s current natural resources 
conservation needs. In the case of the conservation and 
management of water and the environment, these issues 
are still secondary on the national agenda, despite several 
successful initiatives that have been implemented in the 
recent past. Issues of adequate housing, education, water 
and sanitation take priority in both people’s minds and 
government programs.

In that regard, a strong connection between effective 
policies and green growth, with socio-economic 

example is sanitation, where the National Sanitation 
Law of 2007, which establishes mandatory municipal 
sanitation plans and investments, has not yet resulted 
in effective gains in the sector, mainly because of 
lack of political will within the local governments. It 
is widely recognized that sanitation systems, such as 

do not generate political gains. The socio-economic 
impacts of the lack of appropriate water and sanitation 
systems in the country are clear, since the majority of 
deaths by infectious diseases are caused by water-borne 
agents. However, it is expected that this reality will 
change with political pressures from the stakeholders, 
since the improvement in quality of life and economic 
development are only effectively achieved with proper 
water and sanitation policies.

37)



Brazil Integrated Water Resources Management : How National Policy and Practices Support Green Growth ● 145

1-4. Environmental Factors

The exploitation of the Amazon rainforest, much 

environmentalists, even more so on an international 
scale, since the forest is a vital regulator of the climate. It 
is also an important reservoir of plants and animal life.

A drive to move settlers to the Amazon region during 
military rule in the 1970s caused considerable damage 
to vast areas of rainforest. Deforestation by loggers and 
cattle ranchers remains controversial, but government-
sponsored migration programs have been halted. In 2005 
the government reported that one fifth of the Amazon 
forests had been cleared by deforestation. Deforestation 
has been slowed down by extra policing and pressure 
from environmental and consumer groups. The 

while the food industries have banned products from 
illegally deforested areas, such as soya beans and beef. 

km2 for the year, down from 7,000 km2 the year before 
and a peak of 27,000 km2 in 2004.

highly prized by major manufacturing nations, including 

of dependence on foreign provider.

There is a wide gap between rich and poor, but the 

reducing social and economic inequality. Much of 
the arable land is controlled by a handful of wealthy 
families, a situation that the Movement of Landless 
Rural Workers (MST) seeks to redress by demanding 
land redistribution. It uses direct protest action and land 
occupation in its quest. Social conditions can be harsh 
in the big cities of Rio de Janeiro and São Paulo, where 
a third of the population lives in favelas or slums. 

1-4-1. River Basin Transfers

problems including deforestation, but the two situations 
related to water resources and ecosystems have become 
much more apparent recently. 

A major water transfer project in São Francisco river, 
aiming at the water supply for 6 million people in the 
semiarid Northeast, has been the object of protests by 
environmental groups. They claim that the project could 
worsen the social situation of groups living along the 
banks of the São Francisco River, including indigenous 

areas of the river basin. 

The groups are concerned that the waters will be 
transported through the proposed network of 700 km of 
canals to irrigate large agro-export plantations, which 
will benefit only a minority of the population while 
putting people at risk in the areas where the waters will 
be transferred from. However, most of the transferred 
water will be used to supply water for isolated cities and 
communities, and only the surplus water will be used 
for irrigation.

of river bank communities, indigenous groups, 

to march against the diversion of the São Francisco 
River in March 2014, and planned more marches later 

Protestors say that the São Francisco should be 
revitalized through the decontamination of its water that 
has been polluted by industrial and urban waste. What 

communities and the protection of human rights among 
indigenous peoples living along the banks.38)

38) Martin, J.P. 2007. Brazil: Water Rich Country At Risk. Water: A Human Right under Threat
American Press.
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with some contractors, the works continue, and the 
São Francisco Water Transfer Project is expected to be 
completed in 2015. The Project’s high socio-economic 
benefits are aligned with the green growth objectives, 
since millions of isolated inhabitants of the Northeast will 

the economic development of the region. 

1-4-2. Current Drought Situation

Another recent environmental problem stems from the 

2014. São Paulo’s largest water system, the Cantareira, 
was at a critically low level in early 2014 and was in 
danger of running short if the rainfall volume does not 

organization PCJ Consortium39) (Figure 10). São Paulo’s 
dry spell began in December 2013, when the rainy season 
typically starts. In January, the city was supposed to 
receive between 200 and 300 mm of rain, but instead there 

weather conditions were caused by a strong high-pressure 
center, that until recently had been preventing cold fronts, 
and in turn, rainfall from drenching the state. Although it 
has rained recently, there is very little likelihood that the 
rains will be able to replenish the Cantareira.

Paulo (Sabesp) said, however, that lack of rainfall is not 

the only reason for the Cantareira’s diminishing water 

reserves. January 2014 was the warmest in São Paulo’s 

history, causing the state’s water consumption to shoot 

up to extremely high levels. In February, São Paulo’s 

water supply was not sufficient to meet the demand of 

nearly 12 million residents across both the São Paulo 

metropolitan area and Greater Campinas region, where 

60% of the population depends on water from the 

Cantareira, according to Francisco Lahoz, civil engineer 

and Executive Secretary of the PCJ Consortium.

São Paulo’s water availability even before the dry spell 

was only 200 m3 per person per year, well below the 

international minimum standard of 1,500 m3

São Paulo State sanitation company, is not just encouraging 

people to conserve water; it is paying them to do so. Those 

who receive water from the Cantareira are eligible for a 

30% discount on their water bill through September 2014 

if they reduce consumption by 20%. Yet despite the cash 

prevented such a serious water shortage.40)

With several million people’s water security and two 

in jeopardy, São Paulo state is in a race against time to solve 

the long term. For now, the São Paulo state government and 

the demand enough to avoid a catastrophic situation.

39) Dehnert, E. 2014, 21 February. Failed Rainy Season Gives 12M Sao Paulo Residents a 'Very Critical' Water Crisis. E&E Reporter 
Climate Wire

40) Ibid. 

<Figure 10> Volumes Stored in the Cantareira System in the 
Month of April
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In order to meet the demand, the São Paulo 

state government has developed a long-term water 

management plan, called “The Macro-Metropolis Plan” 

that incorporates three of the state’s major metropolitan 

regions, including São Paulo and Campinas. The goal is 

to build infrastructure such as reservoirs and dams that 

will adequately supply water to 30 million inhabitants 

across 152 municipalities. Construction has already 

begun on a major water diversion project, called the 

São Lourenco Water Producing System that will supply 

additional water to the São Paulo metropolitan area 

beginning in 2018, probably too late to avoid the present 

crisis. Much more energy and time needs to be invested 

into finding solutions to this problem over the coming 

years, including improved long-term planning, demand 

management, and water re-use.41)

The Guardian 

the price of coffee beans to a record high, and reported 

shortage of coffee.42)

food prices are expected to rise for most of the year. 

Inflation is expected to rise well above the average 

over recent years. Prices will also rise with the higher 

demand for food coming in June when the World Cup 

tourists, and those price hikes will likely last long after 

the World Cup ends.43)

1-4-3. Effects of Environmental Factors

other natural systems. In addition to the loss of natural 
biodiversity, deforestation contributes to accelerated river 

It was estimated in 2004 that the annual economic impact 

not considering the additional costs of water treatment and 
reservoir volume losses (Chaves et al., 2004). If the latter 

Another important impact from widespread deforestation 
is the base-flow reduction during the dry season, as a 
consequence of reduced infiltration and groundwater 
recharge rates. 

Hence, both water quality and water quantity issues 
result from deforestation, generating increasing socio-
economic costs and hindering the country’s development. 
Additionally, widespread deforestation could cause 
important climate impacts, which could lead to regional 
climate and hydrologic changes (Figure 11).  

41) Dehnert, E. 2014. Failed Rainy Season Gives 12M Sao Paulo Residents a 'Very Critical' Water Crisis. E&E Reporter Climate Wire,

42) Neate, R. 2014. Drought in Brazil Drives the Price of Coffee Beans to a Record High. The Guardian

43) Rapoza, Kenneth. 2014, 25 March.Brazil's Biggest Drought in Decades Also Worsens Interest Rate Outlook. Forbes

<Figure 11> Expected Climate and Hydrologic Impacts 
Resulting from Widespread Deforestation in 
the Brazilian Savannah
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1-5. Technical Factors

significant position in the international arena in recent 
decades. The central agency for science and technology in 

was created in 1985 under the Sarney government. This 
ministry has direct supervision over the National Institute 
for Space Research (Instituto Nacional de Pesquisas 

Research (Instituto Nacional de Pesquisas da Amazônia 

is also responsible for the Secretariat for Computer and 

its resources to fellowship programs that have no clear 
mechanisms to make the fellows become active in the 
country’s science and technology institutions. Groups 
such as universities, scientific societies and special 
interest groups, compete for resources and control 
of the country’s agencies of science, technology, and 

scientists, has become a strong advocate for more public 
resources and the protection of national technology from 
international competition.44)

1-5-1. Technical Education

largest sector in the economy, and generates about US 

the basic education system (which includes pre-school, 
elementary, and high school), and around 6 million 
students enrolled in university courses. In 2015, 10 
million students will be in universities, many of whom 

will be supported by Federal Government loans. The 
education sector is one of President Rousseff’s highest 

education for its population so that the country can 
continue on its growth trajectory. For that reason, the 

educational programs.45)

The government’s Scientific Mobility Program 
is expected to provide over 100,000 scholarships to 

year of study at colleges and universities in the U.S. and 

cooperation in science and technology, and initiating 
and engaging students in a global dialogue through 
international education. The Ministry of Education’s 

2013. The Ministry seeks to invest heavily in classroom 
infrastructure, learning technologies, textbooks, and other 
programs.

states. São Paulo has the largest applicant pool, and 
attracts the most talented students to its own university 

per capita in the country, at approximately US $25,000. 
The state of Rio de Janeiro, home of the largest company 
in Latin America, Petrobras, is the country’s energy hub, 
attracting many engineering and science majors. 

is focused on the STEM fields (Science, Technology, 
Engineering, and Mathematics). Engineering and 
computer science are by far the most popular majors; 
however, a number of students are enrolled in social 

45) Education and Training in Brazil. Helping U.S. Companies Export



Brazil Integrated Water Resources Management : How National Policy and Practices Support Green Growth ● 149

science, business, and the arts (focused on products and 
processes for technological development and innovation). 

Mobility students46)

become a recent focus for U.S.-based companies, such 
as Amazon. In early 2014, Amazon concluded a major 

National Fund for Educational Development (FNDE) 
has been working with Amazon to convert and wirelessly 
distribute more than 200 textbooks to hundreds of 
thousands of public high school teachers via “Whispercast”. 
The company states that 40 million eTextbooks have 
already been distributed through its service.47)

1-5-2. Effects of Technical Factors

Technical developments are also contributing to the 
improvement of water resources management and the 

include the utilization of soil and water management 
technologies, such as no-till agriculture and efficient 
irrigation in the rural areas, and water reuse in urban 
areas and industry. 

Despite the high rainfall erosivities and the high 
erodibilities of the country’s soils, which were responsible 

46) Education and Training in Brazil. Helping U.S. Companies Export

47) Buckingham, A. 2014. Amazon Lands Major Textbook Distribution Deal in Brazil. Betanews

<Figure 12> Expansion in the Area of No-till Agriculture in Brazil
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for rapid sedimentation rates of reservoirs in the past, the 
introduction and the widespread adoption of advanced 
agricultural technologies, such as no-till planting (Figure
12), which reduces erosion up to 80% compared 
to conventional tillage (Dedecek et al., 1986), have 
contributed to the generation of important environmental 
services and green development. 

In the case of irrigation, which accounts for 70% of 

technologies, such as drip irrigation and irrigation based 
on crop requirements are contributing to reduce the high 
water demands of the past (Figure 13).

1-6. Concluding Remarks

and its improvements in human development indicators, 
such as health and education, have been instrumental 
in pulling a huge number of people out of poverty. 
However, this growth and development hides major 

with economic inequality.

Access to education, health care and drinking water 
supply has improved greatly throughout the country, but 

and remote rural areas of the north. People are starting 
to express their discontent through protests against the 
government and its spending on showy international 
projects.

There is also some indication that the people are not 
actively involved in many of the decisions made on their 
behalf, in such areas as water resources management, 
despite the existing water and environmental laws 
empowered the stakeholders. However, dispute 
resolution among water users has improved, but there 
needs to be more consultation and discussion before large 
projects are imposed on the people living in river basin.

It is expected that the advancements in technology and 
adequate water and environmental policies, will reduce 
the observed impacts in the future. An example is the 

basin committees and agencies in the last 10 years. 

2. Water Governance and Institutions

In the last 25 years, the water resources management 

system, to a modern and dynamic process. In the past, 
very organized water user sectors, such as hydropower, 
dominated the water management process, with the other 
users and society in general playing a small role. 

This has significantly changed after the adoption 
of the1988 Constitution, the National Water Policy 
Law, and other important legal instruments. This new 
framework allowed the establishment of a series of 
institutions and agencies, which are developing and 

to the country´s green growth. 

instruments;

through river basin committees;

systems (precipitation, streamflow, water quality) 

<Figure 13> Irrigation Efficiency of Different Systems
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throughout the country;

management; and

agencies.

The above initiatives, in turn, resulted in improvements 
in water quantity and quality across the country, better 
health for the human population and ecosystems, as well 
as access to water resources for economic development, 
which are the requirements for green growth. 

2-1. Water Laws, Administration, and Institutions

2-1-1. Water Laws

1988, promulgated after the democratization process in 
the 1980s, has established the foundation of a new era of 

of the Constitution, the Union was given the competence 
of establishing the National System of Water Resources 
(SINGREH), and the criteria for licensing water uses. 

Having defined water as a public resource, the 
Constitution has also established the different water 
domains in the country, namely, state and federal rivers 
(depending on their location with respect to the states’ 
geographical limits), as well as groundwater (states’ domain). 

National Water Law. Less than 10 years after the promulgation 

innovations in the country’s water resources management 

management; and

Additionally, the holistic directives incorporated in 

biological and socio-economic diversities of the country; 
and

and environmental management in river basins.

The water resources management instruments established 

uses,

Law 9433 has also created the National Council of 
Water Resources (CNRH), a deliberative and consulting 
institution, responsible for the establishment of the 
national water policy. The CNRH operates as the last 
instance court for water-use disputes.

The decentralization process initiated by Law 9433 
started with the creation of river basin committees, 
formed by water users, civil society, and different levels 

criteria for water use allocations, establish the value of 
water tariffs, and approve basin plans prepared by water 
agencies.

In addition to the basin committees, a series of national 
and state water institutions help implement the national, 
state, and basin water policies, and are presented in 
Section 4.1.2. 
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only the Union has the legislative capacity with respect 
to water and water management (Article 22-IV), every 
state in the country has passed state water laws. These 
laws, in turn, have the potential to generate regional 
water disputes, particularly where two states seek the 
same (shared) water resource. The São Paulo water 
supply crisis, in early 2014, is one example of this 
conflicting policy, where the states of São Paulo and 
Rio de Janeiro dispute the (shared) water of the Paraiba 
do Sul river. 

was promulgated, creating the National Water Agency-
ANA (Picture 1), and establishing its management 
competences. According to that law, ANA has the 
responsibility for implementing the national water policy 

CNRH resolutions. 

Among its competences, ANA promotes the technical 
strengthening of river basin committees and basin 

(PCJ) committee, in addition to initiatives aimed at the 
improvement of water quality, through pollution and 
sedimentation abatement (the latter established by Article 

and Water Provider Programs.

policy on sewage and solid waste treatment. It requires 
that all municipalities and states prepare a sanitation 
plan, and empowers the local stakeholders with a social 
control of the planning and implementation process. 

If adequately implemented, Law 11445 would contribute 
to the improvement of water quality in the river basins, 
which in turn would stimulate regional green growth. The 

of sewage treatment plants in several municipalities, 
following the policies established by that law. 

2-1-2. Water Administration

Water Resources Management System (SINGREH) 
is responsible for planning, regulating and controlling 
the use, the preservation and the reclamation of water 
resources.

The administrative structure within SINGREH is formed 

and consulting institution, responsible for the establishment 
of the national water policy, and to operate as the last 
instance court of water disputes;

responsible for the implementation of the national water 
policy, and issues federal water use licenses;

secretariat of the NWRC; 

<Picture 1> The National Water Agency (ANA)

<Table 8>  Institutional Matrix of Brazil’s SINGREH. 

Scope/
Institution

Council Government
Executive

Mgt.
Parliament

Technical
office

National CNRH SRH ANA

State CERH State govt.
State

agencies

Basin
Basin

committee
Basin

agency

Recursos H
2013, p432 (in Portuguese). 
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implement the states’ water policy and issue state water 
use licenses; and 

organization of water users and stakeholders, 
responsible for the water management at the basin level.

The National System of Hydrologic Information 
(SNIRH), in turn, is a key element for the effective water 

gauging stations throughout the country, monitoring 
water quantity and quality (Figure 14). 

Since the promulgation of Law 9433, the State 
Water Secretariats and Agencies (CERHs) and River 

(Figure 15). In December 2013, there were over 200 

particularly in the southeast, although not all of them 
are operational. 

Until 2013, a total of eight river basin agencies had 

rapid implementation of the river basin committees and 
agencies has contributed to increasing amounts of funds 

partially been used to promote greengrowth in the river 
basins (Figure 16). 

In addition to the funding obtained from bulk water 
charging, budgetary funds are allocated for water 

to green growth, including environment management and 
sanitation. Figure 17 indicates that those investments are 

<Figure 14>  Density of River Gauging Stations in Brazil 

Recursos H
2013, 432 p (in Portuguese). 

Recursos H
(in Portuguese)

<Figure 15>  River Basin Committees Installed in Brazil since 
1988

Recursos H
(in Portuguese)

<Figure 16>  Funds Obtained from Water and Sewage Charges 
in Brazil since 2003

<Figure 17>  Investment in Sanitation and Environment 
Management in Brazil in 2011 from Budgetary 
Funds
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Several investments in IWRM and sanitation in 

plans prepared in 2012. These are expected to contribute 
to the effectiveness of water and natural resources 
management.

2-2. Basin-level Institutions: Piracicaba, Capivari 
and Jundiaí River Basins

the Piracicaba-Capivari-Jundiai (PCJ) asin Committee, 
and its corresponding basin agency. Created in 2000 by 

asin 
Committee has the objective of implementing IWRM 
principles in the basin. 

The PCJ asin Committee has a total of 50 members 
(with voting capacity), representing the federal and local 

civil society of the states of São Paulo and Minas Gerais. 
The PCJ asin has a total area of 15,300 km2, covering 
both states, and spanning 62 municipalities (Figure 19). 

Due to its strategic location in the country, the PCJ 
asin is economically very important, given that its gross 

Among the current water use conflicts occurring in 
the basin is the water dispute between the water supply, 
industry and irrigation sectors, including the potential 
water shortage of the Cantareira system, which supplies <Figure 18>  Situation of the Federal River basin plans in 2012. 

<Figure 19>  The Piracicaba-Capivari-Jundiai (PCJ) River Basins
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60% of the water in the city of São Paulo. According to 

(Qa) is consumed by different water users (Qc), a ratio 
that is rapidly approximating the water stress threshold 
(50%).48)

In addition to the imminent water stress condition 
indicated by Figure 20, there are watersheds within the 
PCJ asin that experience even higher Qc a ratios, 
particularly those where the population is denser. 

and human impact of untreated sewage released in the 
basin’s rivers (Figure 21), from urban and agricultural 
(sugar cane industry) sources. 

In order to tackle the water problems and impacts 
above, several actions were started in the PCJ Committee, 

The PCJ asin conservation program involved the 
implementation of ANA‘s Water Provider Program in a 
few of its watersheds such as Extrema in Minas Gerais. 
In the case of the water quality improvement, the PCJ 

the sewage of some cities around the basin. 

The budget for the above activities for the 2012-2025- 

in part from water use charging in the PCJ asin, which 
are expected to contribute to regional green growth, is 
shown in Figure 22. 

In addition to the new sewage treatment plants recently 
installed in several cities of the PCJ asin, Payment for 
Environmental Services (PES) projects, following the 
‘provider is paid’ philosophy of the ‘Water Provider 
Program’ (ANA), were implemented in the basin. These 

<Figure 20>  Mean Annual Water Balance (Available vs. 
Consumed Water) in the PCJ Basin

<Figure 21>  Remaining Untreated Sewage Released in the 
PCJ Basin from Urban, Industrial and Agricultural 
Sources

<Figure 22>  Budget for the PCJ Basin Activities for the 2012-
2025 period 
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projects, involving erosion control and the reforestation 
of riparian areas, are being introduced, particularly in 
strategic water supply watersheds (Figure 23). 

2-3. Municipal Water and Sanitation Institutions

either by public or private entities, at the state or municipal 

good access to clean drinking water (Figure 24), except 

except in the central and southern regions of the country, 
sanitation systems, particularly sewage collection and 
treatment are still limited (Figure 25).

collection are 90% and 47% respectively, levels which 
should be improved if socio-economic and environmental 
goals are pursued. Additionally, the collected sewage 
shown in Figure 25, less than 40% (on average) is treated 
appropriately, i.e., the remaining 60% is released untreated 
into the country’s rivers. 

It is not surprising that there is a strong correlation 
between Figure 25 (sewage collection) and Figure 8 
(municipal HDI), showing the importance of basic water 
and sanitation services to human development. 

The private sector has increased its participation in 

as shown in Table 9. So far, the type of sanitation 
administration (public, private or public-private) has 

services, as shown in Figure 26. 

<Figure 23>  Example of a PES Riparian Reclamation Project 
Designed for a Cattle Farm in the PCJ River Basin 

<Figure 24>  Brazilian Municipalities and Their Level of Access 
to Safe Water 

<Figure 25>  Brazilian Municipalities and Their Sewage 
Collection Levels
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Although the Sanitation and Solid Waste Law of 2007 

provided the legal and institutional basis for tackling 

the water and sanitation problems indicated by Figures 

24 and 25, and despite the decentralized nature of the 

sanitation management process (run by states and 

municipalities), there are several bottlenecks which 
49),

funds in water and sanitation works;

(states vs. municipalities);

important nexus between sanitation, socio-economic 

development, and health;

by the poor population living in slums; and

standards and water pollution in river basins. 

that was introduced in 2013 purports to be a long-

term guide for the sector, a map for universal water 

and sewerage services by 2033. As a guide, however, 

it was already out of date when it was established. The 

the three scenarios presented, even the most pessimistic 

grow at 3% per year and that the government will 

be capable of investing increasingly in infrastructure 

projects of high quality, competent execution, and 

slower than projected, and the government invests 

irregularly, causing projects to decelerate. Moreover, 

there is a shortage of capable managers in the public 

sector. Still, the Plansab serves as a reference of what 

needs to be done.

In order to overcome some of the bottlenecks, water 

managers, users, and stakeholders have to improve their 

capacities in IWRM functions and tools, with assistance 

from the basin committees and authorities. Appropriate 

indicators could be applied showing the connection 

between adequate water management and the resulting 

socio-economic and environmental gains. Appropriate 

and widely available training and capacity building for 

men and women in the watershed will be essential to 

this process. 

<Table 9> Participation of the Private Sector in the Sanitation 
Administration in Brazil

Municipalities
Population

(million inhab.)
Investment
(R$ million)

% of Brazil 
Pop.

217 15.0 1,865 8.0

<Figure 26>  Efficiency of Sanitation Services Provided by 
Different Types of Administration. 
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2-4. Market-oriented Institutions

and that water licences cannot be commercialized, 
other options of market-oriented administration in the 
water and sanitation sector have been developed in the 
country. The first one is that states and municipalities 
have granted concessions for water and sanitation 
administration to the private sector; and the second is 
the public-private partnership. 

Despite a few municipal concessions for water and 
sanitation services to the private sector, market-oriented 
instruments and institutions are still in the beginning 

Public-Private Partnership (PPP) 
2004, this reality is slowly changing. 

sector is the Recife metro area sewage project, where the 

billion until 2025, benefiting 3.7 million people in the 
state’s capital (Figure 27). The revenues from water and 
sewerage tariffs over the next 20 years are estimated as US 
$14 billion, indicating that the initiative is economically 
feasible.

A successful public-public partnership was also recently 
established by the National Water Agency (federal 
level) and public (state and municipal levels) sanitation 

for the construction of sewage treatment facilities based 

plants built by the states and municipalities, but only pays 
after the plants are finished and operating. This reduces 
the risk of ending up with uncompleted facilities, which is 

It is expected that, in the next 10 years, with the results 
obtained from the existing public-private and public-
public partnerships serving as an example of successful 

be considerably reduced.50)

Another aspect in which market-oriented instruments 
are fostering water-use efficiency and pollution 
abatement is the use of water and sewerage tariffs and 

National Water Law. 

River basin committees such as the Paraiba do Sul and 
the PCJ have passed water and sewage charging tariffs 
based on water-use and sewage treatment efficiencies. 
Therefore, water users are charged based on their water 
consumptive use (i.e., diverted volume minus returned 
volume), and sewage is charged based on the released 

Therefore, tariff levels for water abstraction and sewage 
release were established in the committees in such a 
way that, in the long run, large industrial and sanitation 

<Figure 27>  Sewage Collection and Treatment Indices in 
the Recife Metro Area, before and after the 
Investments in the PPP Sanitation Program
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users would prefer to invest in technologies which would 
reduce water consumption and increase sewage treatment 
levels, instead of paying for increased tariffs. 

Unfortunately, these advancements in market-oriented 
instruments have only been effective in a few developed 
river basins, with existing water-use conflicts and 
participating users and stakeholders. It is expected that the 
successes experienced in those basins would be followed 

2-5. Community-centered Institutions

In addition to the government and basin-level institutions, 
local and non-governmental organizations also participate 

The inter-municipal water consortia are water 
associations formed by municipalities and companies, 
aimed at the reclamation of water resources and the 
capacity building of basin stakeholders in integrated 
water management. 

formed by municipalities and companies within the 
PCJ basin. Among the program and activities currently 

works;

is the Association of Farmers and Irrigators of Western 

conflict region, with hundreds of central-pivot irrigation 

the building of technical capacity for farmers and the 

World Wildlife Fund (WWF). The former is technically 
supporting several projects within ANA’s Water Provider 
Program (Picture 4), and the latter is implementing the 

<Picture 2>  Water Saving Campaigns with Children

<Picture 3>  A Central-pivot Irrigation System in Western Bahia
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The advantages of initiatives such as TNC’s and 
WWF’s is that local stakeholders, including farmers and 
small water users perceive the importance of IWRM and 
their role in the water management process, therefore 
contributing to local green growth. 

2-6. Payment for Environmental Services (PES) 

Program

Program involving the payment for ecosystem 
services related to water resources are important not 
only to promote green growth, but also to reduce the 
impacts associated with human activities and climate 

the on-going climate variability, already threatening the 
water supply and hydropower generation today, could 
impact the water sector even more with the advent 
of future (and expected) climate change. Data from 
General Circulation Model (GCM) simulations indicate 

headwater for several important basins of the country, 
will experience a reduction of up to 30% by the end of 
the 21st century, compared to 1990 values (Figure 28).

Therefore, the implementation of PES programs that 
can effectively reduce runoff and increase groundwater 
recharge could be invaluable in tackling climate 
variability and climate change threats. The rationale 
behind this is that PES would stimulate farmers 
and other stakeholders in strategic basins to adopt 

to promote infiltration and groundwater recharge, 
augmenting baseflow during the dry season (Figure 
29).

<Picture 4>  Reforestation of Riparian Areas within the Water 
Provider Program

<Picture 5>  Water Education Class within the Aguas Brasil 
Program

<Figure 28>  Expected Variation in Annual Precipitation in 
the World in 2100. 

will-the-wet-get-wetter-and-the-dry-drier
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 In F

b) is expected to increase, due to higher recharge, 
providing more water for water users in critical periods. 

river basins, due to the construction of retention terraces 
and improved soil management.51)

Additionally, the incentive for the abatement of 
pollution point sources, such as urban waste-water 
treatment, is a key element to improve water security 
in strategic river basins. This could be achieved by PES 
program, where municipalities would participate in 
the solution of their pollution problems, by specially 
designed sewage treatment projects. 

designed and implemented water-oriented PES 

Developed by the ANA, these programs have been 
implemented since 2001 on a national scale, and involve 
a new philosophy in water resources management, 
namely the payment for environmental services based 
on project performance. 

2-6-1. PRODES

implemented by the ANA in several river basins in 

management instruments in the country. 

support for the construction and improvement of sewage 
treatment plants (Picture 6) is based on the individual 

given only after the works are completed. 

philosophy contributed to increase the efficiency 
of sewage treatment in strategic river basins, and 
avoided the risk of non-completion of federally-funded 
sanitation works, which was common in the past.

Dos Custos e Revista 
da ABRH

<Picture 6>  Piçarrao Sewage Treatment Plant (Campinas-SP), 
Financed by PRODES

flow, CN2 is the basin mean runoff coefficient, and P is the mean annual 
precipitation

<Figure 29>  Relationship between Normalized B b/Q) 
and Normalized Runoff Condition (CN2/P) in 
Different land-use and Management Scenarios in 
the Pipiripau Basin in Central Brazil
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Therefore, depending on the project’s pollution abatement 
performance and on the population served by the sewage 

decide the type of wastewater treatment to be used. The 

project are presented in Figure 30. 

Figure 31 presents the performance-based financial 

in the figure, the higher the project performance and the 

environmental service provided, the higher is the per capita 

payment level, independent of the type of wastewater 

to the sanitation company, because it can use the treatment 

system that the managers are familiar with.

2-6-2. Water Provider Program

the combination of highly erodible soils and high rainfall 
damage causes high erosion and sedimentation rates, with 

Figure 32). 

In addition to the reduction in agricultural yields, the 
high erosion rates have contributed to the impairment 
of water supply sources and to the silting of reservoirs. 

economic conditions, they have limited alternatives 
to cope with this severe land and water degradation 
scenario.

To tackle this chronic problem, the ANA developed a 
program that would financially compensate participant 
farmers for their effective erosion and sedimentation 

Provider Program, created in 2004, has the following 

required for each farm;

and sedimentation; and

<Figure 30>  Approval and Certification Stages of a New 
PRODES Project

<Figure 31>  Performance-based Payment Model for Sewage 
Treatment Plants within the PRODES Program, 
based on BOD Abatement 

<Figure 32>  Average Soil Loss and Economic Impacts from 
Sedimentation in Brazil 
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Even if the local or federal government contributes 
to the environmental payments to participating farmers, 
these would not be regarded as agricultural subsidies, 
since PES fall within the Green-box category of the 

The rationale behind the Water Provider Program 

in the farms would provide a similar reduction in 

implemented, but the payment is based on the erosion 

In order to estimate the erosion and sedimentation 

fields, a simplified version of the Universal Soil Loss 
Equation-USLE (Wischmeier and Smith, 1978) was 

1 o)                                           [1]

a

0

USLE’s use and management factor (C), and support 
practice factor (P) before the practice; and Z1

of the USLE’s C and P factors (tabulated) after the practice. 

The advantage of using equation [1] to estimate the 
environmental service is that the Z factors are available 

simplicity of application at the farm level. The eligible 

The expected environmental efficiency of different 

abatement is presented in Figure 33. The advantage of 

service with regards to erosion abatement is generally 
independent of the climate or region.52)

Depending on the economic importance of the 
erosion and sedimentation abatement in the basins, 
the payment values vary from US $25 to US $150 
per hectare per year. As a general rule, the suggested 
payment values are presented in Figure 34. 

52) Chaves et al., 2004.

<Picture 7>  No-till Agriculture in a Brazilian Farm

<Figure 33>  Erosion and Sedimentation Abatement Efficiency 
in Farm Fields, with Respect to the Condition 
Before the Project. 

<Figure 34> Suggested Payment Values for Erosion Abatement 
Levels in the Water Provider Program
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incentive existing model farmers, who are already 
providing environmental services with respect to erosion 
abatement. However, the payment values are effectively 
determined by the downstream water users or river 
basin committees that benefit from the water quality 
improvement upstream. The payments normally depend 
on the level of economic development of the region. 

IV. Performance of Payment for 
Environmental Services Program

The performance of the two most important PES 

Program) are presented here. In order to assess their 
effectiveness, the socioeconomic, environmental, and 
program overall performances were evaluated, based on 
existing literature, interviews and on the questionnaires filled 
by several managers and stakeholders involved with them.

1. PRODES Performance

subchapters below, including general, social, economic, 
environmental and overall performance. 

1-1. Generic Performance 

treatment stations) have been contracted by ANA in six 
Table 10), with a total federal 

investment of US $152 million (Figure 35). 

<Table 10>  PRODES Projects Implemented in Brazil since 
2001

Number Project Municpality State

1 ETE Sta Mônica (Vó Pureza) Campinas SP

2 ETE Jardim das Flores Rio Claro SP

3 ETE Ribeirão dos Toledos Santa Bárbara D'Oeste SP

4 ETE Capuava Valinhos SP

5 ETE Pinheirinho Vinhedo SP

6 ETE Moreira César Pindamonhangaba SP

7 ETE Araretama Pindamonhangaba SP

8 ETE Sorocaba Sorocaba SP

9 ETE Itatiba Itatiba SP

10 ETE Lavapés São José dos Campos SP

11 ETE Hortolândia Hortolândia SP

12 ETE Piracicamirim Piracicaba SP

13 ETE CIC/XISTO Curitiba PR

14 ETE São Luiz do Paraitinga São Luiz do Paraitinga SP

15 ETE Tamandaré Almirante Tamandaré PR

16 ETE Padilha Sul Curitiba PR

17 ETE Barbosa Lage Juiz de Fora MG

18 ETE Balsa Santa Bárbara D'Oeste SP

19 ETE Sousas Campinas SP

20 ETE Praia Azul Americana SP

21 ETE Piçarrão Campinas SP

22 ETE José Cirilo/São Joa-
quim Muriaé MG

23 ETE Córrego da Penha Itabira MG

24 ETE Estoril Atibaia SP

25 ETE Meia Lua Jacareí SP

26 ETE Bandeira Branca Jacareí SP

27 ETE Lençóis Lençóis BA

28 ETE Rib.S.José das Correntes Ibaté SP

29 ETE Onça Belo Horizonte e 
Contagem MG

30 ETE Arujá Arujá SP

31 ETE Biritiba Mirim Biritiba Mirim SP

32 ETE Cachoeira Paulista Cachoeira Paulista SP

33 ETE Guararema Guararema SP

34 ETE Parateí Guararema SP

35 ETE Dornelas Muriaé MG

36 ETE Francisco Velludo Uberaba MG

37 ETE Taubaté/Tremembé Taubaté e Tremembé SP

38 ETE Betim Central Betim MG

39 ETE Monjolinho São Carlos SP

40 ETE São Roque São Roque SP

41 ETE Bragança Paulista Bragança Paulista SP

42 ETE Conchas Conchas SP
<Figure 35>  PRODES Projects Contracted by ANA and Their 

Respective Federal Investment since 2001
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In addition to the federal funds provided by ANA 
(above), a total of US $630 million of counterpart 
funding was provided by local sanitation institutions and 
US $6 million came from water charging in river basins. 

Although the Northeast region is the one with the most 

and Southeast regions of the country. This was probably 
due to the lack of interest of the sanitation companies 
in the Northeast states in the program, the lack of 
managerial capacity, or both (ANA, 2014, personal 
communication).

1-2. Economic Performance

financial leverage for local investments (Figure 36), 
which was responsible for important improvements in 
pollution control and green growth. 

In Figure 36, it is observed that US $152 million 
provided by ANA has leveraged an additional US $631 
million from local sanitation companies, part of which 

treatment costs determined by Fewtrell and Colford 
(2004)53) is used, the total investment in sanitation works 

to a savings of US $3.1 billion in health costs.

1-3. Social Performance 

As far as the project social performance is concerned, 

the end of 2013, based on the population served by the 
wastewater treatment plants built. 

performance yet, it is expected that the program has 
contributed to improved health and regional green 

Number Project Municpality State

43 ETE Pedreira Pedreira SP

44 ETE Araçariguama Araçariguama SP

45 ETE Pau D'Alho Boituva SP

46 ETE Capim Fino Piracicaba SP

47 ETE Alumínio Alumínio SP

48 ETE Campos de Boituva Boituva SP

49 ETE Jarinu Jarinu SP

50 ETE Joanópolis Joanópolis SP

51 ETE Sarapuí Sarapuí SP

52 ETE Ibirité Ibirité MG

53 ETE Serraria Porto Alegre RS

54 ETE Central Jacareí SP

55 ETE Patos de Minas Patos de Minas MG

56 ETE Pararangaba São José dos Campos SP

57 ETE Correios Volta Redonda RJ

58 ETE Barreiras Barreiras BA

59 ETE Cataguazes Cataguazes MG

60 ETE Mário Araldo Candello Indaiatuba SP

61 ETE Sarandi Porto Alegre RS

62 ETE Carmo do Paranaíba Carmo do Paranaíba MG

63 ETE Mateus Leme Mateus Leme MG

64 ETE São Gotardo São Gotardo MG

65 ETE Igarapé Igarapé e São Joaquim 
de Bicas MG

66 ETE Veneza Ribeirão das Neves MG

<Figure 36>  Financial Leverage Provided by PRODES’ Financing 
until 2013 

53) Fewtrell, L. and Colford, J.M. Jr. 2004. Water, Sanitation and Hygiene: Interventions and Diarrhea

pdf.
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growth, since there is a clear correlation between adequate 
sanitation and a reduced incidence of diarrhea and water-
borne disease, and between the health of the population 
and regional GPD.54)

1-4. Environmental Performance 

the last 10 years have contributed to the abatement 

represent an 80% reduction in the waste-water pollution 
compared to the previous situation (with no project), 
as seen in F
important contribution to regional green growth, since 

human health.55)

Table 11 presents the sewage treatment process used 

80%, a significant human & environmental service is 
expected in the basins. 

<Figure 37>  BOD Abatement and Relative Reduction in 
Waste-water Pollution in the Basins of the 
PRODES Projects

54) Filmer, D. and Pritchett, L. 1999. The Impact of Public Spending on H Money M Social Science and Medicine.

55) Abrahams, R.G. and Seager J. 1990. The Impact of Storm Sewage Discharges on the Ecology of a Small Urban River. Water 

<Table 11> Sewage Treatment Processes Used by PRODES Projects

Project Treatment Process Situation Sewage Flow (l/s)

STP Jardim das Flores UASB + Activated Sludge Certification Concluded 67

STP Lençóis UASB + Fac.Pond + Pol. Pond Certification Concluded 13

STP S. José das Correntes Anaer. Pond + Facultative Pond Certification Concluded 70

STP Araretama Activated Sludge Certification Concluded 11

STP São Luiz do Paraitinga Aerated Pond + Settling Pond Certification Concluded 8

STP Biritiba Mirim Aerated Pond + Settling Pond Certification Concluded 55

STP Balsa Anaer. Pond + Facultative Pond Certification Concluded 42

STP Praia Azul Activated Sludge Certification Concluded 90

STP Piçarrão UASB + Activated Sludge Certification Concluded 556

STP José Cirilo/S.Joaquim Digester + Anaerobic Filter Certification Concluded 24

STP Estoril UASB + Activated Sludge Certification Concluded 89

STP Meia Lua Activated sludge Certification Concluded 28

STP Bandeira Branca Activated Sludge Certification Concluded 21

STP Santa Mônica UASB + Activated Sludge Certification Concluded 85

STP Ribeirão dos Toledos Activated Sludge Certification Concluded 80

STP Capuava UASB + Activated Sludge Certification Concluded 246

STP Pinheirinho Activated Sludge Certification Concluded 133

STP Moreira César Anaer. Pond + Facultative Pond Certification Concluded 41

STP Sorocaba I Activated Sludge Certification Concluded 641

STP CIC/Xisto UASB + Pond Certification Concluded 600

STP Jardim Candidés UASB + Anaerobic Filter Contract cancelled 10
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1-5. Overall Performance 

projects was evaluated by the local managers who 

questionnaire. Figure 38 presents the average values of 
the three projects, considering implementation schedule, 
budget, socioeconomic, environmental efficiencies, as 
well as implementation transparency. Figure 38 indicates 

considered good, despite their recent implementation. 

2. Water Provider Program Performance

2-1. Generic Performance 

Since its conception in 2004, the Water Provider 
Program allowed the implementation of 16 projects in 

projects are advanced in terms of implementation, with 

In addition to the on-going WPP projects, there are at 
least other 40 initiatives being started at this moment, 
which lead ANA to start a decentralization process of 
the Program implementation with the states. 

2-2. Economic Performance

The economic downstream benefits of the Water 
Provider Program, such as the one generated by base-

using the opportunity-cost approach, taking into 
consideration the current drinking water prices and 

Results
<Figure 38>  Overall Project Performance Score (0-10) of 

Three PRODES Projects, Evaluated by Local 
Managers and Stakeholders

Project Treatment Process Situation Sewage Flow (l/s)

STP Padilha Sul UASB + Pond Under Certification 439

STP Arujá Aerated Pond + Settling Pond Under Certification 240

STP Córrego da Penha UASB + Trickling Filter Under Certification 108

STP Itatiba UASB + Submerged aerobic Filter Under Certification 143

STP Monjolinho UASB + FAD Under Certification 635

STP Guararema Activated Sludge Under Certification 26

STP Onça UASB Under Certification 1.800

STP Barbosa Lage Activated sludge Under Certification 85

STP Piracicamirim UASB + Aerated Ponds Under Certification 84

STP Tamandaré UASB + FAD Under Certification 29

STP Dornelas Digester + Anaerobic Filter Works Concluded-Starting up 20

STP Taubaté - Tremembé Activated Sludge Under Works 619

STP Francisco Velludo UASB + Aerated Ponds Under Works 465

STP Betim - Central UASB + Activated Sludge Under Works 995

STP Cachoeira Paulista Facultative Pond Under Works 60

STP Parateí Activated Sludge Under Works 9

STP Sousas UASB + Activated Sludge Under Works 70

STP Lavapés (ampliação) Activated Sludge Under Works 963

STP Hortolândia Aerated Pond + Settling Pond Under Works 178

Total 9878
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volumes. In the case of the Pipiripau river basin, these 

Figure 39. 

Figure 39 below indicates that the water consumers 
in the basin would gain an additional US $4.4 million 
in value per year, considering the previous condition 
(without the project). Similar results are expected 

Program is being implemented, which would also 
contribute to the country’s green economy. 

As far as the recuperation of the program investments, 

hydrologic and economic simulations performed 

(reforestation, no-till, terracing) are economically 

with regard to combined water quantity and quality 
improvements (Figure 40). 

2-3. Social Performance 

Figure 41 presents the number of farmers who 

2014, with the corresponding environmental payments, 
in nine different Water Provider Program projects in 

<Figure 39>  Expected Economic Downstream Benefits Resulting 
from Increased Water Supply Volumes during the 
Dry Season, in the Pipiripau Basin in Brasilia 

<Figure 40> Benefit/Cost Ratios of Implementation of BMPs 
in the Pipiripipau River Basin (Combined Water 
Quality and Quantity), in Three Climate Scenarios

<Figure 41>  Number of Farmers and Corresponding PES in Selected Water Provider Projects
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to compensate farmer spending in practices, or regular 
payments resulting from reforestation of riparian areas 
(Picture 8).

are selected in common agreement between farmers 
and program agents from a roster of eligible practices, 

In addition to the recognition of the farmers’ 
participation in IWRM, the payments for environmental 
services contribute to regional development and 
greengrowth, since they provide a new source of on-farm 
investment, which could contribute to improvements in 

2-4. Environmental Performance

erosion abatement resulting from different Water 
Figure 42.

In addition to the water quality improvement resulting 
from erosion and sedimentation abatements in river 
basins, water quantity improvements are also generated 

watersheds.

season due to higher infiltration rates and to improved 

and quantity) contribute to the regional green growth. 

Considering the results above, one can conclude that 
both the environmental, socio-economic and overall 
performances of a typical Water Provider project are 
positive, benefiting the water users and the aquatic 
ecosystem downstream, and improving green economy in 

2-5. Overall Performance

The overall project performance score (0-10) of four Water 
Provider Program schemes was assessed by questionnaires 
responded by local project managers and stakeholders. 
This assessment included schedule, budgetary, socioeconomic 
and environmental performances, and are presented in 
Figure 44. 

<Figure 42>  Implemented Best Management Practices Area 
and Estimated Erosion Abatement in Water 
Provider Program Projects

<Picture 8>  Farmer Receiving a Check in the Apucarana 
Water Provider Program

<Figure 43>  Increase in Dry-season Baseflow in the Pipiripau River 
Basin After Introducing Best Management Practices 
as Compared to the Condition without Project, in a 
Model Simulation withThree Climate Scenarios. 
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As presented in Figure 44, the overall performance of 

may be partly because of the recent implementation of 

V. Lessons Learned and Conclusion

since 2004 and has improved its health and education 
indicators, showing very positive overall social 
development trends. There is no question that the 

water management in the last 25 years has contributed 
to growth and improved quality of life. 

To ensure that water has been an engine of growth 
and has contributed to both environmental protection 

implemented the types of policies recommended in the 

water resources management (IWRM) principles; 

demand management and incentives for cleaning up 

waterways, recycling and reuse of water; and

sanitation as a key to poverty alleviation, public health 
and quality of life. 

Many of these programs have been very successful and 
have contributed to the economic success of the country 
over the past few decades. In the economic sphere, the 
case study demonstrates a good example of green growth. 
However, there are still challenges related to protection 
and conservation of water resources and water supply and 
sanitation for an improved quality of life.

Some of the lessons learned and challenges still facing 

policies are described below. 

Additional focus is needed to meet the deficit in 

sanitation services, especially in favelas in large 

cities and remote rural areas of the north and 

northeast.

Despite the significant economic development of 

hinder effective investments in sanitation systems in 
the country, where a significant deficit stills remains, 
independent of the level of regional development.  
However, the large deficits in basic sanitation and 
in institutional technical capacity in many basins, 
particularly in the northern and north-eastern regions, 
will still require a large effort and some decades to reach 
the level of developed countries. 

that improved sanitation would result in economic, 
social and environmental improvements. The Institute 
calculates that if the entire population received sewerage 
services, there would be measurable effects not only in 
cutting down pollution that reaches water sources, but 
also in reducing deaths from gastrointestinal diseases, 
decreasing absenteeism from work throughout the 

<Figure 44>  Overall Project Performance Score (0-10) of Four 
Water Provider Program Cases, Evaluated by 
Local Managers and Stakeholders
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country and improving educational outcomes for 
students.56)

services, it is necessary that local water users and 
stakeholders perceive the connections between adequate 
water management and socio-economic development, 
and the importance of capacity building. It is widely 
recognized that sanitation and sewage collection 
systems, due to their “hidden” nature, do not generate 
political gains. It will be necessary for municipalities 
and states to partner with the private sector to tackle the 

Specific programs need to be stepped up on water 

resources management in the North and Northeast.

Certain parts of the country are lagging far behind in all 
the human development measures, particularly the north 
and the northeast. The North has suffered from poorly 
planned development, while the Northeast faces chronic 
drought and water shortages for agriculture and domestic 
use. Assistance in the implementation of IWRM principles 
and instruments to these regions is needed if the issues 
are to be effectively tackled. Lessons from successful 
basin experiences in the southeast, with the necessary 
adaptations, could be transferred to those regions.

Serious objections to water projects need to be 

addressed through consultation and dispute resolution.

Demonstrations in late 2013 and early 2014 showed 
opposition to the diversion of the São Francisco River 
and dams in the Amazon by representatives of river bank 
communities, indigenous groups, environmentalists 

be revitalized through the decontamination of its water 
that has been polluted by industrial and urban waste 

before the water is transferred. Such concerns should 

environmental impact analyses, as well as timely dispute 
resolution processes. In addition, the authorities need 
to listen to the concerns of the stakeholders and try to 

Communities need to be trained and empowered 

to manage water systems. 

In the last 25 years, the water management process in 

based administration to a decentralized, multi-use and 
basin-oriented management. In addition to the new 
legal framework, including up-to-date integrated water 
management policies, several water management 
institutions have been created in the period, at the 
federal, state, and basin levels. While these instruments 
and institutions have contributed to the improvement 
of water quality and quantity aspects, the participation 
of local communities in decision-making related to 
water management is still limited. Local and regional 
events promoting IWRM and green growth could be 
designed, showcasing good management practices 
and their socio-economic and environmental benefits. 

successful water management is a bottom-up process.

Continuous capacity building of water users and 

stakeholders is required, especially in water and 

environmental management.

Community members and experts need to be 
capacitated, not only in their own (individual) sectors, but 
in an integrated way. Since watershed management is an 
integrated process, its positive externalities (including green 
growth) could be clearly demonstrated to and perceived 
by all. There are a few river basins where participative 

56) Coronato, M. and Imercio, A. 2014. Brazil Asks for Water. Epoca
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water management has generated important advancements, 
including green-growth goals. The PCJ river basin, with the 
help of its basin committee and agency, as well as federal, 
state, and municipal funding, has achieved significant 
improvements in water quality and water-use efficiency 
in the last 10 years. These successful cases can be used to 
build technical and managerial capacity in other basins.

A better connection between effective policies 

and green growth, including socio- economic and 

ecosystem improvements, needs to be clearly 

demonstrated.

A strong connection between effective policies and 
green growth, with socio-economic improvements, has 
not been made clear in the political arena. This is the case 
in sanitation, where the National Sanitation Law of 2007 

resulted in effective gains in the sector, partly because 
of lack of adequate finance and limited capacity within 
the local governments. It is expected that this reality will 
change with political pressures from the stakeholders, 
since the improvement in quality of life and economic 
development are only effectively achieved with proper 
water and sanitation policies.

Environmental education and showcasing PES 

programs could be effective in the promotion of 

green growth.

In order to speed up the effective water management in 

quality and environmental protection can demonstrate 
that local, self-funded solutions could be obtained, with 
corresponding socio-economic and environmental gains. 
Wastewater treatment is a legal obligation of every 

will have to meet legal compliance. A program like 

promote the protection and revitalization of ecosystems. 
In PCJ and in other river basins, performance-based 

Program, can contribute to the abatement of urban 
pollution and rural sedimentation, respectively, mitigating 
water quality impacts and providing the necessary 
conditions to green growth. Political leaders, teachers, 
farmers, journalists and other key people could be 
trained in environmental and green-growth subjects, so 
that the important connections between effective water 
management and socio-economic development could be 
understood and pursued.

Monitoring, evaluation and follow-up would enhance 

PES systems.

A systematic monitoring, evaluation, and follow-

Provider Program could ensure that relevant data and 
evidence are available to assess the effectiveness of both 
programs. This could be a very good complementary 
measure related to environmental education and 
showcasing PES programs.
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Interview 1

Since the promulgation of the National Water Law 
(1997), several positive transformations have been 

relative to the implementation of the water policy 
instruments (water licensing, charging etc.). Additionally, 
several federal projects have been implemented in the last 
20 years, which have positively impacted green growth. 

provider program (ANA). 

There are several identified programs and policies 

eastern states to establish the IWRM philosophy, and 
implement water supply works for the populations in the 
interior, increasing water security and allowing for their 
socioeconomic development. Municipal Water Supply 

potentials with respect to personnel and water demands 
in the country, and provided for sustainable solutions of 
water supply in the more isolated townships. Watershed 

the construction of sewage treatment facilities, where the 
payment was made after the works were completed, and 

improvements in water quality were generated by 

and environmental impacts in dozens of river basins.  
Water Provider program (ANA), which aims at the 
sedimentation abatement in rural and peri-urban water 
supply basins, where payments for ecosystem services 
were established to compensate the participant farmers 

(after a technical assessment), based on the project 
performance. As a consequence, thousands of tons of 
sediment, which were carried to streams now remain in 
the farms, which positively impacted the socioeconomic 
and environmental development of the river basins where 
the projects were implemented. 

The key reforms on the legal, administrative and policy 

in economic growth, with the least environmental 

Water Law and 27 state water laws. These allowed for 
decentralized water management, and multi-purpose 

National Water Agency, of the National Council of 
Water Resources, of dozens of river basin organizations, 
which allowed for the decentralization of water 

establishment of IWRM instruments, such as water 
licensing, water charging, development of basin plans, 
and the establishment of a national water resources 
monitoring system.  An example of this incorporation is 
the new Sanitation & Solid Residue Law, which aims, 
among other things, at the improvement of the water 
quality aspects in the river basins. However, the way the 
prioritization is made regarding the allocation of funds for 
sewage & solid residue disposal still allows for political 
interference, limiting the technical aspect of the analyses.   

Water Provider Program (ANA) are innovative programs 
where participants are paid for the ecosystem services 
based on the performance of their projects, and after they 

water quality in the river basins, and therefore contributing 
to regional green growth. Individual water metering 

Annex A. Interviews
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water utility users, improving water use efficiency and 
promoting green growth. To promote green growth, better 
integration between natural resource managers (water, 
environment), aiming at a common (and sustainable) 
socioeconomic development, conserving the environment 
is needed. Also, Advancements in elaboration of water 
resources plans, incorporating environmental needs in 
water allocations & climate change scenarios, as well as 
ecological & sectorial zoning issues.

Interview 2

on the triad innovation-productivity-sustainability.  
Specifically with respect to water and green growth 
the infrastructure company (Construtora Norberto 

water treatment at our infrastructure construction sites. 

Policy which provides the strategic framework for 
our activities.  Amongst the focus of our Policy the 
rational use of natural resources (e.g. water, energy, etc.) 
is a key component. Programs involve for example 
innovative treatment systems for close water use cycle 
in our equipment maintenance shops, allowing for the 
separation of oil and water.   Similarly, there are a number 
of innovative initiatives on close water use cycle in our 
concrete production systems so that water can be reused 
in the production line.  Such programs reduce costs, 
promote more sustainable use of water resources and 
increase productivity. 

In the Santo Antonio Hydroelectric Project we 
started an innovative program for organic water 
treatment at our water treatment plant (using tannin 
as flocculating agent as oppose to aluminum sulfate 
or other components). This has promoted zero water 
waste and, additionally, allowed the use of the sludge 

as organic fertilizer for the reforestation of areas that 

involve the treatment of grey water for use in secondary 
systems at constructions sites in Rio de Janeiro (for the 

systems in our job sites is another initiative with direct 
positive impact in promoting water use efficiency. 

of the largest infrastructure construction companies 
in the World, has been involved for 70 years with the 
implementation of water related infrastructure such as 
pipelines, water and wastewater treatment facilities, 
irrigation systems, water ways, ports, hydropower 

work is directly related to the implementation of 
systems to provide water for multiple uses and our 
focus is to develop such systems relying on state of 
the art technologies and strong quality controls so as to 
ensure that the infrastructure (hardware) developed is 

Programs focusing on water use efficiency and 
water reuse, directly contribute to reducing pressure 
for the expansion of new water supplies systems. 
They contribute to conserving water resources and to 
reducing water use conflicts. Additionally, programs 

treatment in job sites have a direct positive economic 
impact in the projects.  A number of programs such 
as the organic water treatment initiated in one of our 
projects has been disseminated and scaled up and is 
now used by a number of municipal water treatment 
systems in the State of Rondonia. This is a direct 
contribution to green growth.

the “cleanest” in the World, having over 46% of its 
energy based on renewable sources. This is possibly 
one of the best examples of policies focusing on green 
growth. The use of ethanol and the focus of energy 
generation systems on hydropower have proven to be 
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now moving toward systems that integrate hydropower 
with wind and biomass energy production, focusing on 
capturing the natural complementarity amongst these 
sources of energy production.  The growth of wind and 
biomass energy generation systems will benefit from 
the hydroelectric production system promoting overall 
efficiency gains and reducing pressure for the use of 
hydrocarbons and other non-renewable alternatives. 
With respect to legal reforms the passage (since 1997) 
of the Water Law, the Law that created the National 
Water Agency (ANA), the Water and Sanitation Law 
and, more recently, the Solid Waste Management law 
are relevant pieces of legislation.  Advances in the 
legal frameworks are yet to be fully translated into 
strengthened institutional capacities to implement policy 
instruments and to deliver well planned investments.  
This is particularly challenging at subnational levels 
and when intersectoral coordination is required.

on two main areas that directly contribute to water 
and green growth.  Primarily and very important is 
the company´s focus on state of the art engineering 
and innovation technologies for the design and 
implementation (construction) of the projects in 
which it is involved.  A number of such projects are 
related to water infrastructure and have a significant 

amongst the top three world contractors in hydropower 
development. This has allowed for the exchange of 
successful experiences and lessons learned contributing 
to improvements in important hydroelectric project in 

economies, to communities and to the environment. 
A second area of focus is the promotion of water use 

In general Governments should put in place clearer 
and better incentives to promoting green growth.   Such 
incentive should focus, for example, on sustainable 
procurement frameworks in which companies that 
voluntarily advance the green growth agenda are 
recognized and obtain competitive advantages. 
Governments should also be more proactive in the 
development of strategies and plans (e.g. basin plans) 
that promote green growth and that effectively guide 
public policies and investments. It is essential to provide 
political and financial support to the implementation 
of plans that are well conceived, technically robust and 
developed through participative processes.

There is no doubt that the incorporation of environmental
aspects and concerns to water resources management 
and development plans have had  a profound impact in 
promoting environmental preservation, social development 
and improvements to well-being and quality of life.  
Development strategies and projects now take into account 
a wide range of objectives amongst which environmental 
aspects have important weight. This contributes to the 
development and implementation of more sustainable 
projects.  The flip side of such processes is increased 

priorities have to be taken into account.  Policy instruments 
and investment plans will increasingly involve hard 

transparent and legitimate decisions can only be reached 
by increasing social awareness regarding tradeoffs and 
development options.

Interview 3

The main water management initiatives that contribute 

P

establishment of state water councils, basin committees 
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the construction of sewage treatment facilities, where the 

payment was made after the works were completed, and 

improvements in water quality were generated by 

environmental impacts in dozens of river basins. Water 

Provider P

abatement in rural and peri-urban water supply basins, 

where payments for ecosystem services were established 

to compensate the participant farmers for the water 

quality and quantity benefits they provided (after a 

technical assessment), based on the project performance. 

As a consequence, thousands of tons of sediment, which 

were carried to streams now remain in the farms, which 

positively impacted the socioeconomic & environmental 

development of the river basins where the projects 

were implemented. Interaguas P

program aimed at the capacity building of different 

IWRM as a main tool. 

The key reforms on the legal, administrative and policy 

in economic growth, with the least environmental 

the National Water, Environmental and Sanitation laws. 

Several instruments, such as water & environmental 

licensing, water tariffs, water & environmental plans 

the National Water Agency, of the National Council of 

Water Resources, of dozens of river basin organizations, 

which allowed for the decentralization of water resources 

are the National Water, Environment, and Sanitation 

policies, established by their respective federal & state 

laws, with associated funds and executive agencies 

responsible for their application.

Several new technologies which are now promoting 

green-growth were developed by research funded by the 

Water Sector Fund (CT-Hidro). Additionally, programs 

communities with potable water supply systems. Green-

growth and overall sustainability can only be achieved 

water demands with local supply. In order to achieve it, 

it is necessary that planning, infrastructure development, 

operation and management be accomplished, providing 

good quality water and reducing the risks of extreme events. 

funding for IWRM activities are necessary, as well as the 

integration of water planning with regional development. 

In the last 10 years, environmental aspects & concerns 

have been incorporated in the water plans. The examples 

of positive impacts or the incorporation in the environment, 

water conservation policies and programs in river basins, 

providing better quality water and reducing the risks of 

floods; Integrated forest & water management, through 

the reclamation of riparian forests, reducing the impacts of 

river sedimentation and contamination; and Reclamation 

water security during the dry season. 

Interview 4

and participative approach toward water management, 
have used state water funds as well as royalties from 
the hydropower sector to tackle water-related issues in 
the basins, such as sewage pollution and sedimentation.  
Among the successful programs implemented in different 

Water Provider Program (WPP).
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the river basins, and allowed new private and public 
investments, in urban and rural areas. The sectors 

those of industry, agriculture, hydropower (energy) and 
tourism. The improvement of water quality in the rivers 
allowed for a reduction in water treatment costs. These 
positive externalities, in turn, attracted investments 
and stimulated the creation of new jobs and overall 
socioeconomic gains in the region. 

have contributed for a more balanced development, 
with efficient water use and environmental protection 

Law & State Water Laws and the Sanitation & Solid 
Waste Law allowed for an organized and decentralized 
process of water & pollution management in river basins, 
using effective management instruments such as water 
licensing, charging, basin plans, and river monitoring. 

the state agencies in the environment licensing and 
enforcement processes, which in turn, allowed for a more 
effective basin organization operation. Additionally, 
the basin organizations partnered with the municipal 
consortiums for a broader action in tacking basin issues, 

the policy arena, the approval of river basin plans by 
the basin committees, allowed for the identification of 
the basin hot-spots, such as water deficits and critical 
environment issues, such as pollution and soil erosion. 

new water management approaches and technologies 
which allowed for regional green-growth. Among them 

water use efficiency in irrigation, and iii) integrated 

to the environment and to the region economy, those 
approaches & technologies provided synergies with 

other river basin management strategies, integrating 
upstream & downstream users & processes, reducing 
production costs, and promoting collective well-being.  

Some initiatives are needed to improve green-growth 

be continuously capacitated in water & environment 
management, not only in their own (individual) 
sectors, but in an integrated way. Since the watershed 
management is an integrated process, its positive 
externalities (including green-growth) could therefore 

teachers, journalists and other key people could be 
trained in environmental & green-growth themes, 
so that the nexus between water management & 
socioeconomic development could be understood and 

promoting IWRM and green-growth could be designed, 
showcasing good management practices and their 

Considering that IWRM at the basin level and 
environmental management are inseparable, a few 
examples of integration of environmental issues in water 

in the past as a separate process, it has been integrated in 
the water plans in the last 10 years, particularly after the 
promulgation of the Sewage & Solid Waste Law, in 2007; 

against water pollution and sedimentation, the reclamation 
of riparian forests and high-erosion lands have been 
tackled in the most recent water plans; Integration of 

managers have recognized the importance of analyzing 
these two resources in an integrated way in the new water 
plans. The hydrologic & socioeconomic gains obtained 
from this process could foster the widespread use of this 
approach in the future; and Integration of continental & 

integrated management would allow for socioeconomic 
& environmental gains. 
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Interview 5

Provider Program, and the Construction of water mains 
in the north-eastern semiarid region embarked positive 

the water & the environment. Its instruments (e.g., water 
licensing, charging, water plans) has allowed for the 
multiple use of water, and thus creating the conditions 

pollution of urban and peri-urban river basins, and the 
latter has helped in the sedimentation abatement in rural 

since good quality water is an important input to several 

the isolated communities with the large reservoirs, 
providing the necessary means for socioeconomic 
development, with little environment impact. 

The key reforms on the legal, administrative and policy 

in economic growth, with the least environmental 

providing the necessary instruments for decentralized 
& participative water management (water licensing, 
charging, water plans), has allowed for the effective 
stakeholder participation in the decision-making 
process involving water resources. This provided for 
the incorporation of multi-sector & multi-resource 
management, reducing the environmental impacts due to 

are more than 200 operational river basin committees 

process at the local level, giving the water users and 
stakeholders the platform for discussion of water issues & 
solutions, allowing for the incorporation of environmental 

establishment of the National Water Management Pact, 

river basin committees, is putting water in the national 
agenda, as an essential resource for the sustainable 
development of the country. 

What are the technological interventions which 

The following were developed to foster green growth 

management, including the use of more efficient water 
distribution systems, generating an important water 
economy for the multiple uses; Incentive for the adoption 

for other sectors; and  Incentive for the use of water 
desalinization units in isolated areas of the northeast, 
contributing to the well-being and green-growth of those 
regions.

To promote green growth more, the following are 

Use-Social Inclusion approach by river basin committees, 
sectors & stakeholders, which could contribute to more 
green-growth, particularly in environmental-sensitive 
regions; Integration of water planning with different 
sectorial development plans, creating a synergy which 
could foster green-growth; and raising public awareness, 
in order to create proactive citizens which could provide 
sustainable solutions in IWRM & green-growth.

The integration of water & environmental aspects in 
water plans has contributed to an effective environmental 
licensing process of water works & other interventions 
in the river basins. Water plans are now incorporating 
the cumulative effects of different interventions & 
works of different water sectors (industry, energy, 
irrigation), anticipating eventual environmental impacts 
downstream. Positive externalities of different economic 
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sectors (e.g., agriculture, energy, industry) have been 

resulting socioeconomic & environmental gains, and 
therefore green-growth. 




