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The author of this report is Jamie Douglas-
Watson, Managing Consultant from the Business 
Consultancy team of URS Scott Wilson. He was 
seconded by UK Trade & Investment (UKTI) on 
a Short Term Business Attachment (STBA) to 
identify short and medium-term opportunities 
for UK companies in the Brazil’s environment & 
water sector.

The STBA scheme aims to strengthen the 
Government’s partnership with business and 
support development of business opportunities 
for UK companies overseas.

Within the scheme, senior managers and private-
sector experts are seconded to UKTI’s commercial 
sections in embassies, high commissions and 
consulates overseas to work on specific projects. 
These areas of work reflect UKTI’s corporate 
strategy and objectives.

In his capacity as a senior adviser with URS Scott 
Wilson, Jamie has focused on the opportunities 
and commercial viability of climate-change 
mitigation and adaptation strategies. Previously, 
he worked with Standard & Poor’s DRI, managing 
the division’s business in UK, Ireland, the Nordics, 
Germany and Southern Africa.

The author’s opinions are his own and do not 
necessarily reflect the views of either UKTI or 
URS Scott Wilson.
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BACKGROUND

Brazil has a rapidly expanding economy 
which offers significant opportunities to UK 
businesses. The country achieved economic 
growth of 7.5 per cent in 2010 to become 
reportedly the fifth-largest economy in the 
world. GDP grew to R$3,675 billion, largely 
due to significant increases in investment and 
a government stimulus package. Despite a 
predicted inflation rate of some 6-7 per cent 
in 2011, economic growth is expected to be 
around 4-5 per cent.

The nightmare of last century’s inflation hiatus 
is now a distant memory to many Brazilians, 
who have seen living standards stabilise, 
criminal activity drastically reduced and the 
country’s well-developed agricultural, mining, 
manufacturing and service industries hastening 
Brazil’s expansion into world markets as well as 
meeting domestic demand.

Brazil offers exciting business opportunities 
for those looking to expand into its dynamic 
marketplace, particularly in the environment 
and water sector. Based on industry feedback, 
this report conservatively estimates that the 
environment and water sector will require 
investment of around R$20 billion per year, 
for the foreseeable future. The caveats are 
that the investment required is larger than the 
resources available from the government, the 
legal framework is overburdened, the structural 
delivery framework is in need of significant 
investment and much of the indigenous 
population is yet to be convinced of the 
benefits of ‘green’ approaches, although Brazil 
has been an exemplar nation in terms of low 
carbon initiatives.

AIR-POLLUTION MANAGEMENT – CONTROL 
AND MONITORING

Brazil offers an expanding market for products 
and services in this area, driven by the 
country’s increasing industrialisation and newly 
introduced policy and legislation. Particular 
opportunities exist for air-pollution control 
devices, equipment for performance monitoring, 

and, retrofit equipment, especially those that 
save time and resources. 

Key openings for UK firms include:

 � Advanced stack emission control

 � Stack monitoring and testing equipment 
(particularly continuous emission monitoring)

 � Atmospheric monitoring and testing equipment

 � Automotive testing equipment (of the 
MOT type)

 � Flammable gas-detection equipment

 � Environmental permitting

 � Environmental insurance

 � Odour control.

SOLID WASTE MANAGEMENT

Brazil’s solid waste-management sector probably 
presents the most significant opportunities to 
UK firms due to the recent passing of a law that 
will force significant reductions in waste disposal 
to landfill. This, coupled with a lack of clarity on 
which technology and/or process is appropriate 
for each waste stream, geographic area and 
installed infrastructure, means that there are 
opportunities for both advisory and technical 
services and products. 

Brazil’s waste to energy sector seems to be 
somewhat unsure how to react at present. There 
are strong proponents of mechanical biological 
treatment among current waste delivery 
organisations, while innovators back newer 
technologies and support a 30-40 year strategy. 
At the federal government level, meanwhile, 
there is guarded (meaning only if technology can 
deliver zero emissions) optimism that the mass 
burning of waste to generate power may be a 
possible medium-term option. This is cautiously 
seen as a way to deliver on both the waste 
mountain issue and the need for more power 
generation from lower carbon sources of fuel.

UK companies should focus on exporting expertise 
and technology that is not available in Brazil, 
with the caveat that the technology in question 
must have a strong track record. For lower-end 
solutions, UK firms should consider some form of 

EXECUTIVE SUMMARY
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joint venture, for example partnering with NGOs 
for design consulting advice.

Areas for consideration include:

 � Working with federal and state government 
and BNDES to counter the incineration bias

 � Working with federal and state government 
on educational outreach

 � Intelligent re-use and sorting techniques 
(such as industrial symbiosis)

 � Materials sorting techniques (ranging from 
bins to MRFs)

 � Technologies that improve the thermal 
content of waste

 � Finding opportunities for AD (for instance, 
sewage sludge and farm slurry)

 � MBT

 � Landfill methane capture options 
(flaring/energy)

 � Odour-control techniques

 � Exporting waste streams to countries that 
have a shortage of material.

SOIL REMEDIATION AND GROUND 
WATER TREATMENT

The size of Brazil’s soil remediation and ground 
water treatment sector is estimated to exceed 
R$1 billion per year, presenting significant 
opportunities to UK firms, particularly those 
interested in forming joint ventures.

Together with current environment trends, a key 
driver for accelerated growth in this industry is 
increasing legislative requirements, for instance 
the recent federal law for Brazil as a whole and 
the state law for São Paulo. A number of states 
will follow São Paulo’s example and introduce 
their own legislation in this area.

There will be significant pressure to remediate 
known contaminated sites. Particular 
opportunities exist in Rio, where there are a 
number of sites needed for the Olympic Games 
in 2016 that do not have remediation contracts 
in place.

Generally, Brazil’s legislative drive to remediate 
will present an opportunity to astute developers 
who can balance the costs and benefits of 
buying, remediating, developing and selling 
appropriate contaminated brownfield sites. 

Key opportunities exist for UK companies that can 
that provide time efficiencies and technology in 
areas such as:

 � On-site investigation, sampling and analysis

 � Latest technologies to remediate in-situ

 � Latest soil washing technologies

 � Enhancing in-country technology with 
incremental improvements.

UK Environment and Water Opportunities in Brazil
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WATER AND SEWAGE TREATMENT

Brazil’s delivery of treated potable water is very 
good. The key challenge is treating sewage. 
Companies in this sector are always on the 
lookout for cost-effective new and appropriate 
technological solutions. Products and services 
that can provide a way of incorporating 
technological advance without compromising 
on risk and capital investment will enjoy strong 
market opportunities. 

Sewage sludge is and will continue to be 
a problem, as growing levels of sewage are 
collected for primary or advanced treatment 
as disposal without treatment becomes 
increasingly unacceptable. Solutions that can 
overcome the present insufficient infrastructure 
and/or processes to deal with the predicted 
expanding volumes of sewage are set to attract 
strong demand.

In summary, there are three key aspects 
of water and sanitation services that need 
addressing in Brazil:

 � Good planning and co-ordination

 � Identification of appropriate projects 
for investment

 � Ensuring that the re-engineering is 
appropriate and effective.

Realistically, the main opportunities for UK water 
and sewage treatment firms in Brazil will be as 
part of the supply chain to the country’s state, 
municipal and private companies, either as tier 2 
or tier 3 suppliers.

These include providing the technological and 
management solutions for: 

 � Industrial sludge

 � Sludge treatment, including anaerobic 
digestion (AD) and membrane bioreactor (MBR)

 � Water-quality monitoring and testing

 � Water treatment

 � Process improvement and innovation

 � Advice and education to improve skills

 � Methods for re-using wastewater

 � Grey water capture and use.

There is also demand for techniques and 
technologies that can reduce leakage, such as:

 � Flow and pressure monitoring

 � Pressure optimisation

 � Leak detection and repair

 � Service replacement

 � Reservoir rehabilitation

 � New or refurbishing pump stations

 � New mains and service connections

 � Optimising meter reading.

UK Environment and Water Opportunities in Brazil
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OPPORTUNITIES IN A LOW CARBON ECONOMY

Although Brazil is a low carbon economy, per 
capita, it still ranks third in global greenhouse 
gas emissions. There are clear opportunities 
for UK firms to participate in reducing the 
country’s carbon dioxide output by using existing 
technologies and processes. 

The report focuses on particular opportunities in 
the following areas:

 � Energy efficiency (advice, optioneering 
and technologies)

 � Using waste for generating fuel and energy

 � Adding additional non-hydro renewable 
electricity generation

 � Enhancing the grid infrastructure

 � Optimising ethanol production 

 � Transforming waste cooking oil into 
bio-diesel.

UK firms with products and services that address 
these sub-sectors should consider doing business 
in Brazil. Such services include ancillary support 
services in the areas of project design and 
management, carbon-trading mechanisms and 
funds, and project validation.

SUSTAINABLE CONSTRUCTION AND 
FORTHCOMING SPORTS EVENTS

The concept of green building/sustainable 
construction is rapidly growing in importance 
in Brazil, particularly in the southern states, 
as part of the green economy. Private-sector 
projects are increasingly incorporating green 
principles such as energy efficiency, water re-use 
and recycled construction materials, as well as 
intelligent equipment such as smart keys and 
high-security systems. The Brazilian infrastructure 
industry itself is very keen to change its image 
and improve its sustainability credentials. In 
Brazil, the UK is seen as one of the pioneers of 
sustainable construction, and Brazilian industry 
is interested in the UK’s experiences in the 
sector. The World Cup in 2014 and the 2016 
Olympic Games, both to be hosted by Brazil, will 
provide further momentum for the sustainable 
construction movement in the country .

Although there are several large architectural, 
construction and engineering companies in 
Brazil, there is potential for UK companies to 
partner with Brazilian companies in engineering, 

architecture and planning services. Opportunities 
also exist for consulting services in areas 
such as sustainability and energy efficiency, 
refurbishment and/or retrofit.

PUBLIC PRIVATE PARTNERSHIPS (PPPs)

The Brazilian government is keen to attract 
investment in PPPs and sees this as a stimulus 
to the country achieving the infrastructure 
development needed over the next two decades. 

Brazil’s legal framework for Brazilian PPPs 
provides opportunities for UK environment and 
water companies and their professional advisers 
and lenders.

However, some caution is still required since:

 � There is a need for the education of 
government officials on the financing, 
management and operation of PPPs

 � Dispute resolution requires speeding up; 
Brazilian courts are notoriously slow

 � Legal documents need standardising to enable 
the drafting and negotiation of financing 
and concession contractsin such a way that 
transaction costs are reduced and statute-
acceptable clarity on the contract is provided

 � Long-term debt in local currency is a popular 
approach to financing PPPs in developing 
economies, and Brazil’s high interest rates 
could act as a brake.

CONCLUSIONS

Brazil’s environment and water sector presents 
vast opportunities to UK companies. It is 
fundamental to understand the market before 
positioning products and services for market 
entry. Opportunities are likely to outweigh risks, 
particularly as business contracts in Brazil are often 
based on trust and acceptability, thus negating the 
need for companies to revert to legal instruments 
to resolve cases of dissent or disagreement. 

PPP financing will continue to gather support 
in Brazil as the federal, state and municipal 
governments seek to balance the need to 
overcome financial resource shortfalls with the 
requirement to invest in relevant infrastructure 
and services.

UK Environment and Water Opportunities in Brazil
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1.1 OBJECTIVES OF THIS REPORT

The aims of the assignment were to research 
prospects in Brazil’s environment & water 
sector and produce a report identifying major 
opportunities for UK companies and providing 
advice on how they should best explore them 
and overcome potential barriers.

The report has identified opportunities for many 
of the UK’s environmental sub-sectors, including 
(non-exhaustive): consulting; sector specific 
engineering; equipment manufacturers; waste 
(solid and liquid) management and operations; 
waste to energy solution providers; soil testing, 
analysis and treatment; water testing, analysis 
and treatment; atmospheric testing, analysis 
and mitigation; landfill optimisation; edification 
of environmental benefits; and cultural change 
towards more effective stewardship of the 
environment and natural resources.

The research was carried out over a six-month 
period in collaboration with and under the 
supervision and guidance of UKTI’s indigenous 
environment team in Brazil, directed by São 
Paulo-based Valeria Martinez and supported by 
other local Brazilian UKTI staff. The initiative 
was undertaken in partnership with the UKTI 
Environment & Water Sector Team in London.

1.2 SCOPE OF THIS REPORT

Due to the limited duration of the STBA and 
the significant size of both Brazil and its 
environment & water sector, this report should 
be read as an introduction to the probable 

opportunities that will arise in this rapidly 
growing country. More detailed information can 
be provided by the UKTI network in Brazil or can 
be found on the UKTI web site.

In particular, the author would strongly 
recommend UKTI’s Overseas Market 
Introduction Service (OMIS), which can help 
companies to target marketing/market- 
awareness efforts efficiently. The author has 
seen OMIS in action in Brazil and was extremely 
impressed with the results.

Where practical, the report has provided 
recommendations to assist firms in understanding 
immediately whether the products and services 
they offer meet market demand.

1.3 REPORT STRUCTURE

The report is largely structured by sub-
sector with individual chapters on areas such 
as air-pollution management, solid waste 
management, soil remediation and groundwater 
treatment, and water and sewage treatment. 
Embedded in the Solid Waste Management 
section is an examination of relevant ‘waste 
to energy’ challenges and opportunities. This 
is followed by brief reviews of opportunities 
arising from the low carbon economy (often 
referred to as the ‘green economy’ in Brazil); 
from future major sports events in Brazil (World 
Cup 2014 and Rio Olympic Games 2016); and 
from the growing demand for Public Private 
Partnership. The appendices contain some 
helpful information for doing business in Brazil, 
as well as useful contact details.

1 INTRODUCTION

10
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2.1 GEOGRAPHY AND POPULATION

Brazil occupies the eastern land mass of 
South America. It has an area of 8.5 billion 
km² (almost half the continent) and has a 
population in excess of 191 million people 
(forecast to grow to over 200 million by 2015). 
In 1970, Brazil was divided into five regions 
(North, Northeast, Midwest, Southeast and 
South). Today, it is divided into 26 states and 
one federal district with 5,564 municipalities. 
The country is bordered on the eastern coastline 
(7,367 km) by the Atlantic Ocean and from 
North to South by French Guyana, Suriname, 
Guyana, Venezuela, Colombia, Peru, Bolivia, 
Paraguay, Argentina and Uruguay.

 

SOURCE: GOOGLE MAPS

Brazil has one of the largest and most diverse 
river networks in the world, divided into 12 
hydrographic regions. Within these regions is the 
Guarani aquifer, the largest system in the world 
of its type and extremely important due to its 
enormous potential fresh water reserves. 

SOURCE: WWW.BRASIL.GOV.BR

Brazil’s significant continental size means that it 
has numerous climatic zones, as approximately 
90 per cent of the country’s territory lies 
between the line of the equator and the 
Tropic of Capricorn. The Amazon Rainforest 
covers approximately half of Brazil and has 
an equatorial climate where the temperature 
can vary between 15 and 30 degrees Celsius, 
with precipitation throughout the year. The 
Northeast, Southeast and Midwest have a 
largely tropical climate, with an average annual 
temperature of 20 degrees Celsius, dry seasons 
during winter and autumn, and humid spells 
between summer and spring. In the Southern 
region there is a temperate climate, with 
temperatures up to 20 degrees in the summer 
and below zero in the winter and irregular 
rainfall throughout the year. 

The main focus of this report is the 
Southeastern region, which comprises the states 
of São Paulo, Rio de Janeiro, Espírito Santo 
and Minas Gerais. This is the financial and 
technological heartland of Brazil and contains 
the main centres of population.

2 BACKGROUND
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2.2 ECONOMY

Brazil belongs to a select group of countries 
which emerged early from the recession of 2008. 
The Central Bank of Brazil (BACEN) acted quickly 
to prevent the lack of credit and liquidity. The 
country’s speedy recovery was based on its strong 
domestic economy and its government focusing 
incentives on labour-intense sectors such as 
automotive and construction. The government 
also used monetary policy to control inflation by 
raising the basic interest rate to 10.75 per cent in 
2010. BACEN analysts expect this to increase to 
12.25 per cent by the end of 2011.

The Brazilian government set an inflation target 
of 4.5 per cent for 2010 and 2011. However, in 
2010 the official inflation index stood at 5.91 per 
cent, primarily because of the food and services 
sector, which accounted for 68 per cent of the 
increased rate. The markets and BACEN forecast 
inflation of 5.34 per cent for 2011.

12

SOURCE: IBGE CENSUS 2010

STATE CAPITAL AREA POPULATION

SÃO PAULO SÃO PAULO 248,MILLION KM² 41 MILLION

RIO DE JANEIRO RIO DE JANEIRO 44 MILLION KM² 16 MILLION

MINAS GERAIS BELO HORIZONTE 587 MILLION KM² 20 MILLION

ESPÍRITO SANTO VITÓRIA 46 MILLION KM² 4 MILLION

YEAR INFLATION – IPCA (%)

1999 8.94

2000 5.97

2001 7.67

2002 12.53

2003 9.3

2004 7.6

2005 5.69

2006 3.14

2007 4.46

2008 5.9

2009 4.31

2010 5.91

THE BRAZILIAN 
GOVERNMENT SET AN 
INFLATION TARGET OF 
4.5 PER CENT FOR 2011.

Table of Brazilian population per state

Graph of Inflation - IPCA %
Source central bank of brazil

Table of Inflation - ipca % by year
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Brazil’s GDP has grown significantly over the last 
few years and is expected to continue to in-
crease, albeit at a slower pace. Analysts estimate 
that the country’s GDP growth will be in the re-
gion of 5 per cent in 2011, somewhat lower than 
the 7.5 per cent result for 2010 but nonetheless 
exceeding the expected growth rate of many 
of the OECD countries by a significant margin. 
Brazil’s GDP is concentrated mainly in the South-
east, where the industrial production is high-
est. Some of the country’s economic strength is 
and will continue to be based on large levels of 
investment. This was particularly evident in 2009 
when the investment rate reached 16.5 per cent 
of GDP, primarily due to the private sector. This 
is expected to grow to approximately 23 per cent 
in 2012, most likely helping to push inflation 
above the government’s 4.5 per cent target. The 
increase in economic growth will also put pres-
sure on credit, with expansion estimated to be 
around 50 per cent in 2012.

Because of an exchange rate that has favoured 
imports and strong domestic demand (both com-
mercial and consumer), import growth exceeded 
export growth in Brazil in 2010. This looks likely 
to continue in the short to medium term, thus 
putting pressure on industrial production and ex-
acerbating a negative trade balance. The Econo-
mist Inteligence Unit (EIU) predicts that Brazil’s 
industrial growth will be severely reduced in the 
near future as this scenario gathers pace. 

BACKGROUN
D
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SOURCE: CENTRAL BANK OF BRAZIL 

YEAR 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

GDP (R$ BN) 1179 1302 1477 1699 1941 2147 2369 2661 3031 3185

GDP (US$ BN) 645 554 504 553 663 881 1089 1366 1647 1581

IMPORT GROWTH 
EXCEEDED EXPORT 

GROWTH IN BRAZIL 
IN 2010.

Table of GDP by year. 
Source: Central bank of Brazil

Graph of GDP US$ Bil by year 
Source: Central bank of Brazil

Graph of Industrial Production 
Source: EIU
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2.3 POLITICS

Brazil is a Presidential Federative Republic. From 
1964 to 1985 the country was under military 
rule, and it is only since 1988, when the current 
constitution was written, that it has been a 
democracy. The President is elected directly by 
majority of votes for a period of four years and 
can then be re-elected for another four years 
(consecutive re-election can happen only once). 
The elected President appoints his ministers 
(24 in total). The ministries create regulations, 
monitor and evaluate federal programmes and 
implement policies for the sectors represented 
by them. The current President is Dilma Rousseff 
from the Workers Party, succeeding her party 
colleague Luiz Inácio Lula da Silva. Roussef is the 
first woman to have held Brazil’s highest office.

The federal government comprises three 
independent branches: the Executive, the 
Legislative and the Judiciary. The Executive is 
led by the President and the appointed ministers. 
In the individual states, the Executive is led by 
the governor and his/her appointed secretaries, 
while in the municipalities it is led by the mayor 
and his/her appointed secretaries. The states 
and municipalities have their own secretariats 
for the environment. The Judiciary consists of a 
system of courts which interpret and apply the 
constitution. It is formed by the Supreme Federal 
Court (STF) and the Regional Federal Courts. 

The Legislative is formed by two houses: the 
Senate and the House of Representatives 
(Chamber of Deputies). The Senate contains 81 
seats; each state and the federal district have the 
right to elect three senators to represent them. 
There are 513 seats in the Chamber of Deputies; 
the number of deputies that can be elected 
depends on the size of the state in question. 

Brazil is a multi party political system. The most 
influential parties are: the Workers Party (PT), the 
Brazilian Democratic Movement Party (PMDB), 
the Brazilian Social Democratic Party (PSDB) 
and the Democrats (DEM). PT and PMDB share 
an alliance, as do PSDB and DEM. The current 
incumbent government, which is led by PT in 
alliance with PMDB, has a majority in both the 
Senate and the Chamber of Deputies.

Luiz Inácio Lula da Silva (commonly known 
as ‘Lula’), the former President of Brazil, had 
the highest government support in Brazilian 
history, mainly due to the positive impact of his 

policies on economic growth. So well received 
were Lula’s achievements that the election of his 
party colleague Dilma Roussef as his presidential 
successor was almost guaranteed. Ongoing 
developments are unlikely to bring about any 
major changes in policy trends, especially in the 
economic sphere. 

In terms of foreign policy, President Roussef 
will continue to promote Brazil in the global 
economy, as well as strengthening the role of 
emerging markets in international economic and 
political development. The President’s agenda 
includes a programme of foreign visits which 
will enhance Brazil’s multilateral commercial role 
on the global stage. This continues the work of 
Lula, who was very keen for Brazil to secure a 
permanent seat on the United Nations Security 
Council, particularly after the 2008 recession. 

2.4 EDUCATION

Education in Brazil follows the Lei de diretrizes 
e bases da educação structure created in 
1988, which consists of four main stages: 
pre-elementary, elementary, high school and 
‘superior education’. There is a clear divide 
between government and private schools. In the 
first three stages, private schools are typically 
superior to government schools in every respect. 
However, the government’s provision of ‘superior 
education’ is amongst the best in South America.

In his first year as President, Lula created a 
literacy programme called Programa Brasil 
Alfabetizado. By 2009 the government spent 
R$2 billion on this initiative, which reduced 
Brazil’s illiteracy rates to 1.9 per cent of 
school-aged children. Total illiteracy rates were 
reduced from 11.56 per cent in 2003 to 9.7 per 
cent in 2009.

Higher education in Brazil is co-ordinated by the 
Ministry of Education (MEC). MEC maintains, 
supervises and develops the government 
universities, as well as supervising the private 
universities. There are currently 2,314 higher 
education institutes in Brazil (245 public and 
2,069 private), from which 827,000 students 
graduated in 2009. Brazil’s Southeast region 
leads the way in education, in both the quantity 
and quality of universities. 
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Brazilian universities are considered to provide the 
highest-quality education in South America. The 
University of São Paulo is reputedly the best in the 
continent, while its counterparts in Rio de Janeiro 
and Belo Horizonte are also highly regarded.

2.5 SOCIAL
Brazil’s growing economy has not yet overcome 
the socio-economic challenges that plague 
many developing countries, such as poor 
income distribution and an unequal society. 
There is still a large difference between social 
grades A and B and social grades C, D and E. 
Significant disparities exist between the South 
and Southeast, where most of the wealth is 
concentrated and the North and Northeast, 
which are very poor, mainly due to their climate 
and poorly distributed water resources. 

The Southeast generates over 50 per cent of 
Brazil’s GDP, boasts advanced infrastructure 
and is home to the headquarters of most of the 
foreign-owned industries based in the country. 
São Paulo and Rio de Janeiro are the most 
advanced and wealthy states in Brazil, being the 
the financial, technological and tourism hubs. 

Whilst the South and Southeast develop in 
the way expected of affluent regions, the 
Brazilian government has invested heavily in 
the North and Northeast regions of the country, 
implementing numerous social programmes. 
By far the most popular of these is the Bolsa 
Família, which provides support to over 12 
million of the poorest families in Brazil, with the 
amount given to each ranging between R$22 
and R$200. Since Bolsa Familia was established, 
the percentage of extremely poor families in 
Brazil has decreased from 13 per cent in 2003 to 
just over 4 per cent in 2010. In order to improve 
the quality of life, the government is investing 
in local infrastructure along Brazil’s northeastern 
coastline which will also improve tourism.

Unemployment in Brazil is declining each year, 
mainly due to the country’s economic growth. It 
was at its highest point in 2003, when it stood 
at 12.3 per cent – a rate that had declined to 
8.1 per cent by 2009 (IBGE). Unemployment 
should continue to fall in the short term (to an 
estimated 5.5 per cent by the end of 2012) as the 
economy expands. 

Lower unemployment rates and an elevated 
minimum salary over the last decade have 
driven an increase in consumption in Brazil. 
Socio-economic grades C, D and E have 
been responsible for the highest increase in 
consumption, particularly in personal hygiene 
products, medicine and health insurance, while 
there has been a major increase in personal 
vehicle purchases across the board.

UNDERGRADUATE 
COURSE 

NUMBER OF STUDENTS 
GRADUATED IN 2010

LAW 87,523

ECONOMICS 6,922

BUSINESS 155,364

CIVIL ENGINEERING 7,923

MEDICINE 11,881

THERE ARE OVER 2,314 
HIGHER EDUCATION 

INSTITUTES IN BRAZIL. 

SOURCE: INEP

Pie Chart of Universities per region
Source INEP

Table of the number of students graduating 
from undergraduate courses

Source INEP
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2.6 LEGAL

Brazil’s Federal Constitution of 1988 dedicates 
an entire chapter to environmental law. 
Responsibility for this area was delegated to 
governmental authorities who are obliged to 
preserve and recover the ecosystem, promote 
environmental education and awareness, 
define conservation areas and commission 
environmental impact assessments before 
carrying out potentially polluting activities. 

Federal, state and municipal government bodies 
have the authority to legislate on environmental 
issues, although certain activities, such as water, 
energy, mining and nuclear, are largely the 
preserve of the federal government. 

The main governmental bodies active in this 
area are: the national (CONAMA) and state 
environmental councils, which have the 
responsibility of issuing regulations, and the 
Ministry of Environment (MMA), which co-
ordinates, supervises and controls national 
environmental policy. The Brazilian Institute 
for the Environment and Renewable Resources 
(IBAMA) is the executive environmental body. 
Izabella Teixeira (PT) is the recently appointed 
Minister of Environment. 

In August 2010, Lula, then President of Brazil, 
enacted and sanctioned the National Policy 
on Solid Waste. This law set out guidelines on 
managing solid waste, as well as the generators’ 
responsibility and applicable economic 
instruments. The main attribute of the legislation 
is sharing responsibility for the product life cycle, 
encouraging the implementation of a process 
of reverse logistics, selective collection and the 
proper final disposal of products. 

2.7 SCIENCE AND TECHNOLOGY

Brazil’s Ministry of Science and Technology 
concentrates environmental investment on five 
main areas: the Amazon, Antarctica, the Semi-
Arid region, Ocean Sciences and Mineral Sources. 

The Amazon covers approximately 60 per cent 
of Brazilian territory and contains about 20 per 
cent of the world’s fresh water and forest reserves, 
making it extremely important not just to Brazil, 
but to the planet as a whole. A region with a low 
population density, the Amazon boasts a huge 
amount of biodiversity, as well as massive reserves 
of minerals such as oil, gas and precious metals. 
There have been investments in technology in 
the region, mainly related to the substitution of 
forests by pasture or farmland, leading to reduced 
evaporation rates and cloud formation. 

The proximity of Antarctica (which contains 90 per 
cent of the world’s fresh water reserves) to Brazil 
represents a huge opportunity for the country. 
Brazil has been a consultative member of the 
Antarctica Treaty since 1975, entitling it to govern 
scientific activities performed on the continent. 
The Brazilian Antarctic Programme was created in 
1982, to study the environmental phenomena that 
occur in the area, and its global relevance. 

Brazil has an extensive coastline (over 7,000km in 
length), boasting rich fauna, wood and mineral 
resources. These include oil, helping the country 
to avoid energy imports and develop substantial 
expertise in deep-water oil exploration. The 
country is home to a significant number of 
hydro-power facilities, which generate more than 
60 per cent of its electricity.

Brazil’s mineral reserves are the largest in the 
world, with substantial amounts of bauxite, 
gold, iron ore, manganese, nickel, phosphates, 
platinum, tin, uranium and oil. Their extraction 
usually leaves a large footprint in the areas in 
question, leading to investment in geology 
infrastructure, mineral technology and 
mining engineering in order to minimise the 
environmental impact.

THE SOUTHEAST 
GENERATES OVER 
50 PER CENT OF 
BRAZIL’S GDP.
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3.1 BACKGROUND

In the 1960s and 70s, air pollution was almost 
a 50:50 mix between mobile and stationary 
sources, with little or no control over emissions. 
An area near Santos, São Paulo, was known as 
the ‘valley of death’, with emissions so high they 
were reported to be almost lethal. This, in part, 
was due to a 700m escarpment that acted as 
a barrier to wind dispersement, demonstrating 
that air quality is a result of the interaction of a 
complex set of factors, including the magnitude 
of emissions, topography and weather conditions.

As Brazilian cities and industry have expanded, 
emission control has become an increasingly 
important feature of national policy and 
legislation. The federal government enacted several 
laws in the late 1980s and early 90s, notably,

 � CONAMA Resolution 05/89: set the 
National Air Quality Monitoring Programme 
(“PRONAR”), which provided primary and 
secondary air-quality standards and classified 
different regions of the country.

 � CONAMA Resolution No. 03/90: 
complemented PRONAR by establishing 
primary and secondary standards for air 
pollutants, notably pollutant definitions and 
an ambient air-quality standard.

 � CONAMA Resolution No. 08/90: established 
emission standards for external combustion 
processes at new stationary sources with 
nominal power exceeding 69.99MW. Part of 
this resolution was substituted by CONAMA 
382/06, which regulated external combustion 
devices using oil and wood as fuel.

Individual states established their own air-
emission standards that had to be equally or 
more stringent than those created under federal 
regulations. Air-pollution limits from mobile 
sources are set by federal government.

Brazil’s federal government wanted to ensure 
that the management of air quality was framed 
so that socio-economic development could 
take place in an environmentally sustainable 
fashion. Nonetheless, rapid action was necessary 
to prevent, combat and reduce emissions of 
pollutants and the consequent degradation of 
the atmospheric environment. As a result, the 
‘Management of Air Quality’ section, in the 
Department of Climate Change, was created 
in order to formulate policies and implement 
appropriate action. 

3.2 INDUSTRY STRUCTURE

Accurately describing the structure of Brazil’s 
air-pollution management industry is somewhat 
of a challenge, as a significant number of 
organisations operating in the sector have 
mainstream activities in other environmental 
areas, such as water treatment, monitoring and 
soil remediation.

Major global players active in Brazil include FL 
Smidth, which largely provides equipment to the 
cement industry and ERM, a provider of air-
quality advisory services (despite 

3  AIR-POLLUTION MANAGEMENT – 
CONTROL AND MONITORING

INDUSTRY SIZE R$1 BILLION PA. 50 FIRMS

COMPANY SIZE
SECTOR STRUCTURE 

LARGE AND SME
SOME FRAGMENTATION

GROWTH 
(FIVE-YEAR TREND)

15-20% PA

SHORT TO 
MEDIUM-TERM 
OUTLOOK

HEALTHY

MAIN STRENGTHS STRENGTHENING 
LEGISLATION AND POLICY

GAPS IDENTIFIED TECHNOLOGY, SKILLS, 
EQUIPMENT, CAPACITY  
TO DELIVER

Table of sector statistics
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recent operational challenges). There are 
also a reasonable number (estimated at less 
than 50) of smaller domestic firms providing 
products and services for the sector, although 
domestic technical capacity is lacking, both in 
manufactured equipment and scientific services 
provided by laboratories. Most of the air-
pollution control equipment currently used in 
Brazil is supplied by US and European companies 
through locally established partners.

Most in need of air-pollution equipment and 
services are the petrochemical, power generation 
(including natural gas), ethanol, metallurgical, 
cement and steel industries. 

3.3 RECENT DEVELOPMENTS

Brazil’s focus on air emissions has increased 
significantly over the last few years, mainly 
due to rapid urbanisation in several cities and 
a recognition of the serious impact that air 
pollution can have on public health. Exposure 
to air pollutants causes an increase in the 
number of visits and admissions to hospitals, as 
well as an increased need for relevant drugs and 
this has a knock-on effect on health spending. 
Air pollution can also affect the quality of 
materials (corrosion), soil and water (acid rain), 
and impact visibility.

The most recent federal legislation passed in 
this area is CONAMA resolution 382/06, which 
sets new standards for some stationary emission 
sources. Its key objectives are:

I.  the establishment of emission thresholds 
that are based on environmentally sound 
technologies, covering all stages from design, 
installation, operation and maintenance of the 
units and the use of raw materials and inputs;

II.  the adoption of emission-control 
technologies that are technically and 
economically viable and affordable and that 
exist on a scale that facilitates immediate 
practical application;

III.  allowing for the possibility of varying the 
emission thresholds, depending on size, 
location and characteristics of emission 
sources and the characteristics, load and 
effects of pollutants released; and

IV.  the provision of technical information 
re. emissions in Brazil, as well as relevant 
measurements taken. This will include the 
supply of publications outlining what is 
being practiced in Brazil and other countries 
in the manufacture and use of equipment, 
as well as benchmarking the requirements of 
environmental agencies and licensors.

CONAMA Resolution 382/06 benchmarked 
certain criteria to monitor atmospheric emissions 
and emission standards applicable to specific 
stationary sources that generate heat. They 
particularly related to activities pertaining to 
natural gas; oil and petroleum; sugar cane 
bagasse; wood; pulp and paper; lead; aluminium; 
glass; cement; fertilizers; phosphoric acid; 
sulphuric acid; nitric acid; and iron. 

The Resolution applies to all new stationary 
emission sources requiring installation licences 
post January 2, 2007. However, competent 
environmental licensing agencies have the 
authority to enact more or less restrictive 
standards based on justified decisions, depending 
on local environmental conditions. Existing 
stationary sources of emissions which had 
extant installation licences acquired prior to 
the enactment of CONAMA resolution 382/06 
would have their air-emission standards 
set by competent environmental licensing 
agencies. These would have to be warranted on 
technological, economic and social grounds. 
Moreover, the licensing agencies would be 
required to regulate developments in existing 
sources and the renewal of existing licences. 

Implicit is that the environmental agency in 
question could, by reasoned argument, at its 
discretion, establish emission limits less stringent 
than those stated in the Resolution. This could 
happen particularly where there has been an 
overall improvement by, say, converting a boiler 
from fuel oil or coal to gas. This may have 
longer-term implications for the use of other 
types of fuel, for instance waste streams.

Brazil’s main cities are actively targeting air 
pollution and the federal government has been 
implementing increasingly stringent standards. 
They include São Paulo and cities located in the 
state of São Paulo, which are experiencing the 
same air-pollution problems of many other large 
international cities, including factory-generated 
smog and motor vehicle emissions. 
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In advance of CONAMA resolution 382/06, 
CETESB issued a new State Decree 50,753/06 
(April 29, 2006) regulating air emissions. This was 
updated by Decree 52,469/07, which simplified 
implementation in areas such as ‘Cap and Trade’ 
type regulations. 

The established rules on the level of atmospheric 
saturation of a sub-region for specific pollutants 
are based on atmospheric concentrations 
measured in the previous three years. These, in 
turn, depend, to some extent, on the air-emission 
quality standards established in ‘CONAMA 
03/90’. This resolution classified sub-regions 
into “saturated,” “almost saturated” and “not 
saturated” and provided the technical criteria for 
the classification. It also distinguished between 
existing licensed operations and new operations. 
Existing operations in the “almost saturated” and 
“saturated” sub-regions were required to conform 
to an Air Emission Reduction Programme (PREA) 
if their emissions were equal to, or above the set 
parameters (Annex 11).

The development or operation of new or 
expanding operations is prohibited under 
CETESB’s (São Paulo) criteria standards if the 

air-emission levels are likely to damage the 
environment or adversely affect public health. 
New operations conforming to Annex 11 are 
obliged to offset emissions by 110 per cent 
when located in “saturated” areas or by 100 
per cent in “almost saturated” areas. The new 
legislation included a compensation (or “offset”) 
system using credit generation. However, despite 
the resolution being aligned with balancing 
command-and-control and market-based 
mechanisms, an effective offset programme has 
still not been put in place.

A widespread view is that Brazilian legislation 
and technological expertise in the air-pollution 
management sector typically lags behind that of 
the US and EU by six to eight years. 

The Brazilian technical sector magazine 
Quimica e Derivados (Chemicals & Derivatives) 
estimates that the country’s air-pollution control 
equipment and services market will increase by 
approximately 20 per cent per year. Investment 
growth will be driven by the need to comply with 
legislation on pollution emissions and the re-use 
of materials, as well as the increasing adoption of 
environmentally sustainable policies. 
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3.4 ANALYSIS

Air pollutants

In Brazil, most attention tends to be paid to 
pollutants that are non-gaseous (ie dust/powder 
and particulates) as these usually have a visible 
plume and thus are more noticed by the public 
and neighbouring industry. Dioxins are not 
viewed as a major problem as, traditionally, 
the incineration that produces them has been 
minimal. VOCs, NOx, SOx, CO, HF and HCl are 
all present in Brazil to some degree, but in many 
cases are not considered priorities (note that O3 
is not usually considered as an emission, but is 
rather classified as a secondary pollutant). 

The largest generator of air pollution in Brazil, 
responsible for 62 per cent of it, is automotive 
transport. As a result, an increasing number 
of vehicle emission inspection programmes are 
being introduced and are mandatory in some of 
Brazil’s largest municipalities. This will generate 
further demand for gas emission monitoring 
technologies and gas analysers. Brazil’s first 
“National Inventory of Atmospheric Emissions for 
Automotive Vehicles on the Road” was recently 
released by the MMA.

The effects of poor air quality are often not as 
noticeable as other more identifiable factors, 
and thus have less focus placed upon them. 
However, awareness has been heightened by 
epidemiological studies that have demonstrated 
an ever-more consistent correlation between 
exposure to air pollutants and rates of morbidity 
and mortality caused by respiratory illnesses 
(asthma, bronchitis, emphysema and lung 
cancer) and cardiovascular disease, even when 
concentrations of pollutants in the atmosphere 
do not exceed the current limits. Most vulnerable 
are children, the elderly and people who already 
have respiratory diseases.

Factory emissions

There are a significant number of old plants 
in Brazil that have unfiltered and unmonitored 
stacks and that are working with old permits. 
They continue to operate because they are 
significant employers and the installation of 
pollution control equipment would affect local 
employment opportunities, particularly in remote 
areas. Thus, when deciding which plants have 
to install control equipment, the age of the 

licence, the age of the factory and the number 
of employees are often taken into account. As 
a result, there are cases of ceramic or ethanol 
plants located in a region or a city when the 
main employer is also the main polluter. However, 
as there is no other major source of air pollution 
(and employment), there is tacit acceptance of a 
status quo. 

There are pressures for change coming from 
global organisations, whose purchasing 
processes stipulate that supply chains meet 
CSR requirements. This will eventually affect 
emissions. An example is that the use of some 
chlorides is regulated by the EU for imports from 
the pulp and paper industry (thus government 
trading requirements and restrictions will also 
have an impact). Moreover, many international 
companies setting-up operations or buying 
existing plant in Brazil will make an effort to 
apply their internal global standards. However, 
new companies or plants in Brazil have to abide 
by challenging regulations, set by both CONAMA 
and the local state environment agency in 
question. These have cost implications when 
competing against established operations that do 
not have such an onerous regulatory burden.

The significant size of the cement industry in 
Brazil means that there has been a degree of 
focus on the emissions that it produces. At 
present, the industry is using tyres as a fuel in 
the kilns, paying a gate fee of around R$40 per 
tonne and providing a useful method of disposal 
of a problematical waste stream. Certain cement 
kilns are also co-firing and incinerating tyres with 
other forms of waste and paying gate fees of 
around R$140-400 per tonne. Gate fees for co-
fuel including clinical waste rise to R$800-1,400, 
while those for co-fuel including hazardous 
waste is R$800-4,000 (the high end includes 
PCBs). Such high fees are due in part to the fact 
that the current demand for hazardous waste 
solutions exceeds supply. 

The Brazilian cement industry prefers to 
incinerate shredded tyres rather than entire 
tyres, as these have less CO2 peaks due to more 
efficient combustion. Industry experience has 
indicated that higher concentrations of CO2 
interfere with the stack precipitator performance. 
Additionally, there has been some work done 
by Kåre Helge Karstensen on the formation and 
release of Persistent Organic Pollutants 
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(POPs) from the Brazilian cement industry 
(2006). Broadly, the study concluded that the 
average output of POPs did not exceed Brazilian 
standards (and also fell within EU standards).

Power plant emissions

Brazil has very few plants using coal and coke 
as fuel (typically they use liquid or gaseous 
hydrocarbons). Two new hydro plants are 
currently being commissioned, one near Belo 
Monte, Piranha and one near the Amazon basin. 

Some larger firms are installing their own 
power plants. For instance, Vale is installing 
coke plants, in particular to ensure security of 
electricity supply. This plant will be located in 
a sufficiently remote area and offer enough 
employment opportunities so that the emissions 
generated will be deemed less of an issue than 
the employment gain. Vale will, however, be 
required to meet CONAMA regulations. Petrobras, 
meanwhile, will be producing its own electricity 
from natural gas-fired plants. 

Stack emission technology

In terms of stack emission control, the two 
leading technologies are bag filtration and 
electrostatic precipitation (ESP). However, wet 
scrubbers, which have lower costs (capital and 
operational), tend to be the most common air-
pollution control devices, but often they do not 
necessarily provide optimal air-quality emissions. 
Filtration demand is growing for new plants 
in Brazil as current Brazilian ESP technology 
is almost non-existent, leading industry to rely 
principally on international sources. Brazil does, 
however, have many local producers of bag 
filters, who also export to other South American 
markets. The country has a higher (than, for 
example, Europe) percentage of sulphur dioxide 
in its emissions, which affects the operation 
of ESP due to corrosion from sulphurous acid. 
Nonetheless, new petrochemical plants will 
require high-performance ESP to meet emission 
standards (including those currently being 
developed at the Suape Complex in Pernambuco). 
As local manufacturers do not appear to be able 
to meet the equipment requirements for the 
Pernambuco development, these will be supplied 
from Norway. Moreover, the emissions from 
SUAPE´s refinery will require much more than 

just electrostatic precipitators; they will also need 
afterburners for volatile organic compounds, 
denox and desox.

Other control technologies present in Brazil include 
mechanical collectors, stack scrubbers, flue gas 
desulphurisers and selective catalytic reduction.

Plants installing scrubbing or having extant 
efficient processes use emission analysis and 
monitoring equipment to demonstrate that their 
emission-control processes are regularly adhering 
to the required performance standard. In-situ 
monitoring is becoming increasingly popular, 
particularly for new plant. Ultimately, older plant 
will come under more severe scrutiny and will 
require either retrofit or re-build, although this is 
unlikely in the immediate future.

In many new developments, it is the contractor 
that holds sway on the construction. Suppliers of 
air-emission equipment therefore need to build 
relationships with such firms further down the 
supply chain. 

Newer markets

Brazil’s market for flammable gas detection 
is growing as industry increasingly looks at 
potential explosion and health risks. Current 
rough estimates put the demand for gas 
detection in Brazil at around R$3-5 million.

An expanding, traditionally non-mainstream, area 
is electromagnetic detection and measurement. 
Increasing pressure by ANATEL (telecoms) and 
ANEEL (electricity) means that the need to 
measure radiation is growing, particularly in 
terms of its known impact (in Europe) on human 
health. There is also a proposed new law on 
magnetic radiation.

Specialists have indicated that the current market 
for air-pollution control and monitoring in Brazil 
could be as large as R$1 billion per annum. 

3.5 CONCLUSIONS

Brazil’s markets for both air-pollution control 
devices that can be used to remove particulates 
and/or gases from industrial exhaust streams and 
equipment to monitor performance, will continue 
to grow. The two drivers are the country’s 
increasing industrialisation and mounting 
pressure from policy and legislation. Although, 
São Paulo has traditionally led the way in state 
environment standards, some of the other states 
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are catching up rapidly, particularly those with 
burgeoning industrialisation. However, others, 
particularly in the Northeast, are lagging behind. 

The market for retrofit equipment, both control 
and monitoring, is also growing, albeit at a 
slower pace at present due to the leniency 
inherent in regulations. However, in the medium 
term, retrofit requirements will accelerate 
and firms that have successfully positioned 
themselves to benefit from the current new plant 
demand-led growth will be in pole position to 
take advantage. 

As much of the equipment used, especially 
of higher technical standard, is imported, the 
Brazilian air-pollution management sector is 
not price sensitive and cost does not act as a 
key barrier. Although some local plants can 
provide a large part of a system’s components, 
there is a propensity to use technical “short 
cuts” in order to save time and resources, 
thus jeopardising the achievement of the 
required/permitted level of control. This 
provides opportunities to UK firms which offer 
appropriate process-saving technologies.

3.6 RECOMMENDATIONS

UK firms interested in entering Brazil’s air-
pollution management market should approach 
the two target delivery segments; firstly, the large 
contractors that are delivering new plant and 

infrastructure installations for both the private 
and public sector, and secondly, companies that 
are carrying out their own development. 

The approach should be made either via a 
direct relationship or via a partnership with a 
local company that has or is likely to have a 
business relationship with the relevant parties. 
Initially, a direct relationship may not call 
for a local presence if the planned client is 
a large multinational and has seen evidence 
of successful air-pollution control in other 
countries. Although the number of Brazilian 
firms that match this criterion are few, they have 
significant market share in the country. 

In summary, the key opportunities for UK firms are:

 � Advanced stack emission control

 � Stack monitoring and testing equipment 
(particularly continuous emission monitoring)

 � Atmospheric monitoring and testing equipment

 � Automotive testing equipment 
(of the MOT type)

 � Flammable gas-detection equipment

 � Environmental permitting

 � Environmental insurance

 � Odour control.
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4.1 BACKGROUND 

At present, waste production trends demonstrate 
that waste is a growing problem in Brazil and 
that waste reduction is not yet a mainstream 
activity. Municipal solid waste (MSW) increased 
by 7.7 per cent between 2008 and 2009, 
commercial and demolition waste grew by almost 
14 per cent and clinical waste went up by more 
than 4 per cent.

New legislation was introduced in 2010 that will 
have a significant effect on the sector and reform 
the entire country’s position on and treatment of 
solid waste (further detail below). 

Municipal solid waste

Around 60 million tonnes of municipal solid 
waste (MSW) are currently collected in Brazil per 
year (compared to 27 million tonnes in the UK). 
The largest share (more than 50 per cent) comes 
from the Southeast, followed by the Northeast, 
with around 16 per cent.

4 SOLID WASTE MANAGEMENT

INDUSTRY SIZE R$10 BILLION P.A. HUGE NO.OF ORGANISATIONS (FOR INSTANCE MORE 
THAN 5,500 MUNICIPALITIES, SEVERAL HUNDRED HOSPITALS, AND 
MANY PRIVATE WASTE GENERATORS,WHICH ARE UNDER INCREASING 
PRESSURE TO TAKE MORE RESPONSIBILITY FOR THEIR WASTE).

COMPANY SIZE 
 

SECTOR STRUCTURE

LARGE AND SME FOR MUNICIPALITIES, THEIR CONTRACTORS AND 
INDEPENDENT FIRMS LARGE AND SME FOR INDUSTRY, CONSTRUCTION, 
HOTEL & CATERING ETC.
SOME FRAGMENTATION

GROWTH
(FIVE-YEAR TRENDS OUTPUT  
& INVESTMENT)

7-10% P.A

SHORT TO MEDIUM-TERM 
OUTLOOK

HEALTHY

MAIN STRENGTHS LATEST LEGISLATION AND POLICY TOWARDS OPTIMISING THE ‘WASTE 
HIERARCHY’

GAPS IDENTIFIED TECHNOLOGY, SKILLS, EQUIPMENT, CAPACITY TO DELIVER
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Table of sector statistics

Chart 4.1 Total MSW Collected by Region 
1000t/yr

Source Abrelpe
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Construction and demolition waste

Construction and demolition waste (CDW) in 
Brazil is more than half the size of MSW and 
represents another significant challenge for 
sustainable disposal. Increasingly, CDW is being 
re-used and/or recycled. Caenge Ambiental, 
based in Brasilia, is one of the country’s leading 
firms in reducing CDW going to landfill. Slowly 
but surely, a growing number of Brazilian 
construction firms are recognising that there can 
be cost benefits in managing CDW efficiently, by 
sorting, re-using and recycling where possible.

Until 2010, Brazil had no national legal 
framework for solid waste. Various bills on waste 
had been debated over the previous 20 years.

This lack (until very recently) of federal policy 
on solid waste has meant that many of Brazil’s 
26 states and its federal district have acted 
individually and independently to fill the 
gap. Moreover, the larger municipalities have 
responded to landfill capacity problems with a 
variety of heterogeneous laws, some of which 

are quite progressive. Similarly, some states have 
allowed and encouraged private participation 
in recycling programmes. There has thus been a 
mixture of waste policy regimes, with some states 
having only applied a light regulatory touch 
and others legislating detailed requirements for 
certain industries.

To complicate matters further, at the federal 
level, both Congress and the environmental 
policy council CONAMA have passed sector-
specific initiatives to address particular waste 
streams (i.e. pesticides, CDW, tyres, batteries and 
lubricants). However, implementation has been 
inconsistent and incomplete for most of the 
laws and policies enacted. Many stakeholders 
were (and to some extent still are) unsure of the 
nature and extent of their effective obligations in 
Brazil. Additionally, although the country is well 
known for having good legislation ‘on paper’, 
there has been a lack of investment applied to 
designing and building a structure to enforce/
control the stakeholders involved in the waste 
management chain. This is an ongoing challenge.

Clinical waste 

As would be expected, clinical waste is by far the 
smallest of the waste sub-sectors in Brazil.

SO
LI

D 
W

AS
TE

 M
AN

AG
EM

EN
T

Chart 4.2 Total Municipal Collection of C&D by 
Region 1000t/yr
Source Abrelpe

Chart 4.3 Total Municipal Collection of clinical 
waste by Region 1000t/yr

Source Abrelpe
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4.2 INDUSTRY STRUCTURE

The responsibility for the collection and disposal 
of all solid waste in Brazil lies at the municipality 
or city level. Municipalities are responsible 
for selecting landfill sites, arranging for the 
collection of all the waste (either themselves or 
through a private contractor) and disposing of it 
appropriately. There are three models of landfill 
operation: (i) the landfill is owned and operated 
by the municipality; (ii) the landfill is owned 
by the municipality but is operated by a private 
entity under contract with it (often a five-year 
contract under federal law no. 8666, but there 
are a number of concessions, with contracts 
over 15 years); or (iii) the landfill is owned and 
operated by the private sector, which charges a 
gate fee per tonne of waste (these vary according 
to the waste stream and originator, i.e. industrial, 
municipal, clinics, etc.).

Landfill sites in the municipalities are expected 
to be compliant with the federal, state and 
municipal environmental laws and regulations. 
They should meet all standards relating to the 
collection, monitoring, and disposal of MSW, 
including hazardous and toxic waste, clinical 
waste and industrial waste. Many smaller 
municipalities, however, are struggling to address 
the environmental problems caused by MSW. This 
lack of effective MSW management is due to a 
number of factors, including:

(i)  a lack of specific waste management policy 
at the local level;

(ii)  insufficient waste generation and collection 
to attract private-sector participation;

(iii)  budgetary constraints faced by many small 
and medium-sized municipalities, many of 
which do not have any collection fees or 
other revenue streams to justify the cost of 
solid waste management;

(iv)  a lack of availability of skilled and trained 
environmental and sanitary engineers 
and technicians, especially within small 
municipalities;

(v)  a lack of appropriate monitoring, control 
and treatment technologies (in part due to 
insufficient funds), and

(vi)  the absence of any control/enforcement 
programmes and penalties for illegal dumping.

Broadly, there are three categories of landfill in 
Brazil: open dumps, controlled sites and sanitary 
sites. Open dumps are the classic, historical type 
of landfill, with no monitoring or environmental 
containment. Controlled (operated) landfills 
usually have inspection and recording of 
incoming waste, a degree of compaction 
and biogas and leachate drainage systems 
implemented. However, a number of them have 
minimal lining or unmanaged contaminant 
release. Sanitary sites have liners, leachate 
collection and some form of treatment and often 
have cover layers of soil after each compaction. 
Currently, technical standards for landfill sites in 
Brazil are published and established by ABNT - 
the Brazilian Association of Technical Standards 
for Controlled and Sanitary Landfills.

A major challenge is the significant economic 
gap between the Brazilian regions. Independent 
of the new federal law, more than 50 per cent of 
Brazilian states (and municipalities) will not have 
the resources to finance the investment required 
to implement the targets specified.

The below chart demonstrates that, in 2009, 
about one fifth of Brazil’s waste was still going 
to open dumps. Nonetheless, there has been a 
clear increase in sanitary and controlled sites, 
largely due to policy changes. 

Chart 4.4 Final Destination of MSW - Brazil
Source Abrelpe
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4.3 RECENT DEVELOPMENTS

The new law

The Brazilian Law 12.305 of 2 August 2010, 
National Policy on Solid Waste (‘Política Nacional 
de Resíduos Sólidos – PNRS’, will reform the 
entire country’s position on the treatment of 
solid waste.

Articles 6 and 7 of the PNRS set out its guiding 
principles and policy objectives. They include: 

(i)  a systemic approach to solid waste 
management with holistic tenets; 

(ii)  an all stakeholder shared responsibility 
for the life cycle of products for the 
management of waste generated by the 
production and consumption of goods;

(iii)  the recognition that appropriate waste 
management has measurable economic 
and social benefits and contributes to 
sustainable development; 

(iv)  the ‘polluter pays’ principle, which has been 
used in state legislation and might address 
some of the ambiguity; and 

(v)  reasonability and proportionality, which could, 
although common globally, serve to weaken 
some of the well-intentioned provisions, such 
as extended producer responsibility. 

One of the overarching objectives of the PNRS 
is to firmly establish a waste hierarchy that will 
ensure that waste to landfill becomes negligible 
within four years. However, in a Brazilian context, 
it is likely that although much will indeed be 
achieved within this timeframe, the majority of 
the objectives will be fulfilled over an eight to 
ten-year period.

Chart 4.5: Article 7.II

Each aspect of the hierarchy will provide 
opportunities for UK firms. In particular, the 
objectives are clearly focused on solutions, 
such as (i) using technology at each stage, (ii) 
integrating waste management, and (iii) process 
improvement and management.

There is a significant concentration on planning 
and control to deliver on the objectives of 
the PNRS, with a strong focus on ‘take-back’ 
(‘logistica reversa’ ), waste management plans 
and packaging.

‘Take-back’

Logística reversa puts the onus on the producers, 
importers, distributors and sellers to take 
back post-consumer ‘own brand’ waste for a 
specific group of wastes, presumably using their 
commercial distribution network for a given 
product. This is consistent with global trends, 
including those for Latin America, imposing 
extended producer responsibility (EPR) on a 
number of end-of-life products. The system 
would intensify waste management obligations 
and operations, with much of the cost factored 
into the product price.

The product categories for special waste 
management (Art. 33) are:

(a)  pesticides and their packaging and other 
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packaging that constitutes hazardous waste 

(b) batteries

(c) tyres 

(d)  lubricants, lubricant residues and 
their packaging 

(e)  fluorescent, sodium and mercury vapour and 
mixed-light lamps

(f) electronic products and their components.

Additionally, there is increasing pressure (largely 
using tax incentives) at the national level to 
implement the substitution of old fridges, due to 
the CFC risks to the ozone layer.

Existing federal requirements had previously 
applied to the first four of these categories, 
although the particular requirements and the 
scope will likely be expanded through the PNRS. 
The inclusion of electronics and certain classes of 
bulbs in the list, however, would mark a dramatic 
expansion of the products and companies subject 
to mandatory take-back programmes.

The main challenge will be that the PNRS could 
make the EPR responsibilities too fragmented 
and diluted, with too many organisations held 
accountable. This could impact on effectiveness.

Reduction and recycling of packaging

The PNRS imposes broad requirements on 
packaging in general (Art. 32). It requires that: 
(i) packaging be restricted to the volume and 
weight required to protect and sell the product; 
(ii) packaging be designed for re-use subject 
to technical and compatible viability (i.e. pill 
packets would not change as they need to be 
sterile and protect the contents); and (iii) if 
the packaging is not re-usable then it must be 
recycled. The PNRS does not have a provision on 
the disposal of packaging.

The responsibility for legal packaging 
requirements rests with packaging manufacturers, 
sellers of packaging materials, and all others 
in the packaging supply chain (arguably this 
would include sellers of packaged products). The 
obligations are therefore far-reaching, with more 
guidance required for stakeholders, particularly 
the level of responsibility and risk each could 
expect to bear. 

Waste management plans

The PNRS requires all industrial facilities, mining 
operations, health service providers, public 
sanitation services, civil construction companies 
and transport terminals and companies to submit 
detailed waste management plans (Art. 20). 
In addition, it contains open-ended provisions 
that could be used to impose the management 
plan requirement broadly across the agricultural 
and silvicultural sectors and on many other 
commercial establishments and service providers 
based on the hazardousness, nature, composition 
or volume of the wastes they generate. The 
plans need to be implemented and monitored 
through a designated, duly-authorised technical 
professional, regularly reporting to both 
appropriate authorities and to a new national 
waste management information service (Arts. 
22, 23). Waste management plans would also 
be integrated into the environmental licensing 
process (Art. 24). The new national waste-
management information service will monitor 
waste production, type, toxicity, amount, 
collection, transportation, treatment and disposal 
for all sectors.

Currently, there is a significant demand in the 
market for consultancy companies to design 
regional waste management plans.

4.4 ANALYSIS AND OPPORTUNITIES

There are three overriding factors that span the 
entire waste hierarchy in Brazil: (i) the Brazilian 
mindset; (ii) patchy awareness of the availability 
of technologies and processes; and (iii) cost 
reduction as a driver/enabler.

In general, Brazilians are not sufficiently 
concerned about solid waste and its impact 
on the environment to make changes to their 
lifestyle and consumption patterns. This is 
partly due to ignorance, and partly to inherent 
psyche. Currently, there is a lack of awareness in 
the population as a whole about the impact of 
waste on the environment, with Brazilians, unlike 
the British, not having enjoyed the benefit of 
continual strong messages from government and 
NGOs via all forms of media on the importance 
of waste minimisation and the ways to achieve it. 
Local specialists liken Brazil’s current challenge 
(excluding São Paulo state) to the one that UK 
faced 15 years ago and Portugal 10 years ago. 
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However, Portugal invested more than one billion 
euros, made available from from EU funds, to 
make the required changes, resources that Brazil 
will simply not have in order to implement the 
changes in the short term. Nevertheless, there 
is an increasing trend within the main Brazilian 
media to refer to and encourage improvements in 
good environmental practice. This will certainly 
contribute to raising public awareness over the 
next few years. 

Since Brazil is enormous, with seemingly 
unlimited space, Brazilians, outside of the main 
cities, do not perceive there to be a problem 
with waste, as it should just disappear. To some 
extent, this lack of awareness and concern has 
influenced behaviour in business and industry.

Although information about many of the 
technologies and processes available to manage 
solid waste are in the public domain, there 
appears to be patchy knowledge in Brazil. While 
anaerobic digestion, mechanical treatment and 
incineration are common topics; discussion about 
plasma arc gasification as a solution is rare. In 
Brazil, technology and process improvements 
are normally communicated through technical 
journals, each of which tends to be sector or 
topic focused. Whilst there is a high take-up of 
technical journals among Brazilian engineers, 
scientists, geologists etc, such professionals tend 
only to read publications relevant to their specific 
area, thus making cross-fertilisation a challenge.

Given the general lack of public concern about 
the environment the main drivers for efficiency 
gains, material use reduction and technological 
and process improvements are cost containment 
and reduction and legislative/policy instruments. 
The environmental benefits of these end up as 
a residual.

As previously discussed, nearly all waste in Brazil 
goes to some form of landfill. In most cities, 
waste is black bagged and placed in a mesh 
basket on stilts in the street. These baskets 
are for communal use, similar to France’s 
large wheelie bin system (now discontinued). 
Collection can vary from daily (six days a week) 
to weekly and some cities have a specific day 
for recyclables. Recyclables are very often put 
into the black bags with general waste.

In the larger cities, individual ‘waste pickers’ 
(catadores) roam the streets with hand-carts 
searching through waste put out for municipal 

collection. Several open dumps also have waste 
pickers sorting on the site amongst the bulldozers, 
extracting materials that might have been missed by 
the city searches. The pickers focus on corrugated 
card, cans and tins, scrap metal and, to a limited 
extent, plastic bottles, materials for which there is 
a market. They rarely collect glass, as it is heavy 
and fragile and thus difficult to transport. There 
are a few collectives/co-operatives that employ the 
pickers to sort waste, but these have very small 
capacities (of the order of a few tonnes per day). 
There is a very strong social and political lobby for 
the pickers, which maintains that they should be 
enshrined in the PNRS and be included in waste 
management solutions. Anecdotal discussion 
indicates that they earn around R$500 per week 
(much higher than the minimum wage). One of the 
pressures that the pickers will face is that they are 
reducing the value of the waste to the collector and 
sorter. Thus, as sorting becomes more mainstream, 
collection companies are expected to retain as 
much of the value as possible to ensure the viability 
of their operations. 

To deliver the PNRS’s objectives, the sorting of 
waste will become a key priority. The current 
pickers are not enough to deliver on sorting 60 
million tonnes of MSW per year and 33 million 
tonnes of commercial and industrial waste. The 
collection and disposal of MSW was valued at 
R$6.5 billion in 2009 and that of commercial 
and industrial waste between R$3-4 billion. At 
present, 57 per cent of Brazilian municipalities 
have selective collection of MSW that puts the 
sorting responsibility on the householder. Where 
household separation is enabled, the collections 
are separate from the standard MSW waste. There 
are reportedly no mechanical material recycling 
facilities (MRFs) in Brazil.

There are only two notable sorting plants at 
present in Brazil: Ceilandia (a public plant 
operated by Caenge as a contractor) in Caju, 
Brasilia, that uses drum screens, a manual 
sorting line and an aerobic composting method 
to process 500 tonnes per day; and one in 
Rio de Janeiro (owned and operated by the 
municipality). The Ceilandia process takes ‘black 
bag’ waste and sorts it into re-usable, recyclable 
and compostable, with the remnants going to 
conventional landfill. It is seen as a good model 
as it includes a manual sorting stage using 
waste pickers.
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Table 4.6: Number of Municipalities Reporting 
Selective Collection by Region

SOURCE: ALBRELPE

Some of the larger cities have Selection and 
Transfer Areas (STAs) that take commercial 
and industrial waste. Basic sorting takes place 
at these sites, using rudimentary sieves to sort 
aggregate and separate organic, glass, plastic and 
metal material. However, daily volumes appear to 
be limited.

Given the objectives of the PNRS and the paucity 
of sorting in Brazil, there are opportunities for 
UK firms throughout the entire sorting supply 
chain, ranging from segregation bins through 
to MRFs. However, given the growing plastic 
product sector, it would make more sense to 
manufacture low-value items locally.

The following section examines each of the 
PNRS’ waste hierarchy aspects.

Non-generation

Waste non-generation refers to any activity 
which avoids the creation of waste. It is thus at 
the top of the hierarchy and offers the greatest 
environmental gains. These gains are often 
achieved through the use of better design, 
improvements in manufacturing processes 
or the supply chain, or by influencing 
consumption patterns.

For example, household shopping in Brazil is 
variable; many tend to do the main shop weekly, 
but with occasional daily top-ups. However, 
in some areas, shopping is normally carried 

out every day, due to the availability of local 
markets, daily disposable income thresholds and 
local custom. The weekly shop generates more 
packaging waste than the daily shop of fresh 
goods with low/nil packaging. An example is 
selling potatoes by weight straight from a large 
sack rather than repacking into smaller units. 
In Brazil, a significant quantity of fruit and 
vegetables is sold without repacking, with the 
concomitant problems of increased spoilage. 
Thus in the lifecycle assessment of getting the 
products from the farm to the dinner table, 
there is certainly minimal repackaging waste, but 
increased food waste. There may therefore be an 
opportunity to change household behaviour to 
purchase only what is needed.

Reduction

The key tools to achieving waste reduction 
are process innovation and sustainable design. 
In process innovation, the production process 
incorporates features that reduce the output 
of waste and/or reduce the inputs required so 
that even if the proportion of waste to product 
remains the same; there will ultimately be less 
waste. Typical examples are lean manufacturing 
and process engineering.

Example: 
NSK Brazil rethought the process by which 
component parts are cut from steel at its Suzano 
plant, São Paulo and successfully reduced scrap 
metal output by 700kg per month. 

The two key features of sustainable design that 
will reduce waste generation and are appropriate 
for Brazil are; product and packaging ‘light 
weighting’; and designing for durability. Product 
light weighting is in its infancy.

Example: 
Open type van bodies are made from wood as 
it is abundant, cheap and easy to customise. 
However, it weighs significantly more than 
aluminium (which is also infinitely recyclable) 
and thus the vans use more fuel.

REGION MUNICIPALITIES 
USING SELECTIVE 
COLLECTION

% OF 
TOTAL

NORTH 198 44.1%

NORTHEAST 614 34.2%

WEST 
CENTRAL

122 26.2%

SOUTHEAST 1313 78.7%

SOUTH 905 76.2%

BRAZIL 3152 56.6%
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Clearly, packaging light weighting dovetails 
with the PNRS. ABRE, the Brazilian Packaging 
Association, acknowledges that the sector is 
carrying out ongoing research on reducing 
packaging size and weight. The main driver 
has been economic and financial, with any 
environmental benefits largely residual. This 
process of research is likely to be accelerated 
to meet PNRS requirements. Disappointingly, 
many consumers are unconcerned about the 
environmental impact of packaging and so 
exert no influence over the sector’s behaviour. 
Organisations that have improved the 
environmental performance of their packaging 
have struggled to engage consumers effectively 
on this topic due to their apathy. 

Example: 
A good example of packaging ‘light weighting’ 
in South America is Chilean wine producers 
exporting to the Brazilian market using bottles 
with 22 per cent less glass than standard.  This 
saves on glass and transport costs but has 
minimal impact on consumer choice.

Designing for durability has to match the 
predicted advances in technology. Thus 
extending the lives of vacuum cleaners by a few 
years would have a positive impact, as innovation 
is continuous, but marginal for this product 
(except the step change to the introduction 
of bag less cleaners). However, innovation in 
the washing machine sector is constant as the 
manufacturers strive to find ways to reduce water 
and detergent consumption, thus, extending 
the lives of washing machines could result in a 
machine that is long lasting but inefficient in 
terms of current technology and in a life cycle 
analysis would have a larger waste footprint. 

Another key barrier to the adoption of these 
techniques and associated materials is the 
lack of information on availability, suitability 
and properties. Unfortunately, there is also 
a general and pervasive view that advanced 
materials have additional costs and that eco-
solutions are inferior.

The UK has significant experience in reducing 
waste through design and testing encouraged by 
collaboration between industry, NGOs (such as 
Envirowise and the Design Council) and academia.

Reuse

There is very limited data available for analysing 
this sector, with the evidence largely anecdotal. 
Brazil has a good market for second-hand white 
and small electrical goods, watches, branded 
pens, books, CDs and DVDs, as new ones are 
very expensive. 

In 2008, Brazilian glass container production 
was 1.3 million tonnes (returnable and ‘one-
way’). However, glass re-use in the country is 
relatively common, with about 9 per cent of glass 
containers re-used in the home and some 20 per 
cent of Brazil’s glass bottles re-used by restaurants 
and bars (using a sort of deposit system). 

Recycle

In 2008, only 405 of Brazil’s 5,564 municipalities 
provided plastics collection for recycling. 
Currently, the country recycles close to one 
million tonnes of plastic. This equates to about 
22 per cent of its total plastic consumption, 
compared to around 18 per cent for the EU. 
Brazil has more than 800 firms operating in the 
plastics recycling sector, of which 60 per cent are 
based in the Southeast (principally São Paulo).

Brazil produces around 1.7-1.8 million tonnes 
of aluminium each year, of which industry uses 
almost two-thirds. Almost a third of this, half of 
which is cans, is then recycled. Brazil recycles more 
than 90 per cent of its aluminium can production.

50 per cent of Brazil’s paper consumption is 
made up of recycled paper. The country recycles 
just over two-fifths of the paper that it produces.

The key challenge facing Brazil’s recycling sector 
is that collection is fragmented and disparate, 
such that (apart from aluminium cans) it is 
difficult to ensure consistency of recyclates 
and volumes. As is the case with many other 
countries, the structure of the sector is acting as 
a barrier to success.
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The question of sorting at source or after 
collection is ongoing. The main argument is 
that higher rates of recycling of MSW could be 
achieved using sorting facilities as opposed to 
source sorting.

Treatment

MSW

Any form of waste management carried out after 
the removal of useable recyclates is considered 
treatment in Brazil. This includes using waste to 
generate energy. 

Energy from waste

Waste to energy conversion is an increasingly 
recognised approach to resolving two issues in 
one - waste management and sustainable energy. 
Waste could provide an important fuel source, 
delivering environmental benefits along the way. 
Waste to energy offers a ‘safe’ and cost-effective 
way of disposing of waste and helps to reduce 
carbon dioxide emissions. The energy released 
from incinerating waste can be turned into heat 
that could be used to generate electricity via 
steam turbines. 

Generally, waste to energy facilities are divided into 
two process types: mass burn and refuse-derived 
fuel (RDF). Mass-burn facilities process raw waste 
that has not been shredded, sized or separated 

before combustion, although large items such as 
appliances and hazardous waste materials and 
batteries are removed prior to combustion taking 
place. In mass-burn systems, untreated MSW is 
simply burned, with the heat produced converted 
into steam, which can then be passed through a 
steam turbine to generate electricity or used directly 
to supply heat to nearby industries or buildings. 
There are very few waste transfer and segregation 
centres in Brazil and so MSW for incineration in the 
current infrastructure is, in most cases, insufficient 
for the removal of classic non-combustibles.

RDF is a result of processing MSW to separate 
the combustible fraction from the non-
combustibles, such as metals and glass. RDF is 
mainly composed of paper, plastic, wood, and 
kitchen or yard wastes and has a higher energy 
content than untreated MSW. Like MSW, RDF is 
then burned to produce steam and/or electricity. 
A benefit of using RDF is that it can be shredded 
into uniformly sized particles or compressed into 
briquettes, both of which facilitate handling, 
transportation and combustion. Another 
advantage is that fewer non-combustibles, such 
as heavy metals, are burned. RDF can also be 
used as a substitute for coal.

Typically, the energy recovered from biological 
waste is regarded as renewable as it comes from 
plant material (either directly, or in the case of 
animal waste, paper or card, indirectly). Biomass 
fuel is carbon neutral, for when biomass is used 
as a fuel it returns the carbon dioxide previously 
absorbed by plants back into the atmosphere. 

The two key drivers for waste to energy are 
the sheer quantity of waste that needs to be 
dealt with under the terms of the PNRS and 
the increasing carbon intensity of energy use 
in Brazil’s economy. There has been a rapid 
acceleration in fossil-fuel consumption in the 
country in recent years in line with economic 
growth and an expansion of industry and 
population. The largest increases in fossil-fuel 
consumption have been in the transport and 
industrial sectors. 

Available waste to energy technologies include 
anaerobic digestion (AD); direct combustion 
(incineration); use of secondary recovered fuel 
(an output from mechanical and biological 
treatment processes); pyrolysis; gasification and 
plasma arc heating. These are compared in the 
table below using 16 metrics.
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TECHNOLOGY PROCESS COMPLEXITY INPUT ENERGY 
OUTPUT

RESIDUE TOXICITY 
OF 
RESIDUE

EMISSIONS OPERATING 
TEMP

PROCESSING 
SPEED

PROCESS 
EFFICIENCY

CAPEX SIZE MAINTENANCE FOOTPRINT ADOPTION

THERMAL

INCINERATION NORMAL 
COMBUSTION

USING HEAT 
TO MAKE 
STEAM

LOW MSW STEAM IBA/ 
FLY ASH 
METALS

MEDIUM NIL WITH 
SCRUBBING 
AND 
PARTICULATE 
CAPTURE.

400 BOOSTED 
TO 850 IN 
FLUE

MEDIUM 22-35% MEDIUM SUBSTANTIAL 
<1GW

LOW HIGH GLOBAL

GASIFICATION 4 TYPES REACTION OF 
INPUT WITH 
OXYGEN & 
STEAM

HIGH ORGANIC SYNGAS 
(H2 + CO) 
HEAT

CHAR 
BOTTOM 
ASH

LOW NORMALLY 
ZERO

>800 HIGH LOW HIGH ≤14MW HIGH LOW SLOW/
PATCHY

THERMAL  
POLYMERISATION

HYDROUS 
PYROLYSIS

HEAT, 
PRESSURE & 
WATER

MEDIUM ORGANIC OR 
MIXED

OIL & GAS CARBON & 
MINERAL 
SOLIDS

LOW LOW C500 MEDIUM HIGH HIGH >500BPD MEDIUM LOW SLOW/
PATCHY

PYROLSIS ANHYDROUS 
PYROLYSIS

ANAEROBIC 
HIGH TEMP & 
PRESSURE

MEDIUM ORGANIC SYNGAS CHAR LOW LOW >430 MEDIUM HIGH HIGH PROCESS 
DEPENDENT

MEDIUM LOW GLOBAL FOR 
INDUSTRIAL 
PROCESSES

PLASMA ARC 
GASIFICATION 

ELECTRIC ARC 
HIGH TEMP

HIGH ORGANIC SYNGAS VITRIFIED 
SLAG

INERT LOW >1250 MEDIUM HIGH HIGH VERY 
HIGH

≤1GW MEDIUM MEDIUM GLOBAL 
EMBRYONIC

NON-THERMAL

ANAEROBIC 
DIGESTION

ANAEROBIC 
BIODEGRADATION

BACTERIAL 
HYDROLYSIS

LOW (SINGLE 
STAGE)
MEDUM 
(MULTI-STAGE)

ORGANIC 
SEWAGE SLUDGE

BIOGAS 
GRID 
INJECTION

DIGESTATE 
WATER

LOW LOW <70 LOW LOW MEDIUM MEDIUM HIGH GLOBAL

FERMENTATION FERMENTATION AEROBIC LOW CARBOHYDRATES ETHANOL CO2 & 
WATER

LOW LOW <30 MEDIUM MEDIUM LOW 
MEDIUM

LOW LOW GLOBAL

MECHANICAL 
BIOLOGICAL  
TREATMENT

SORTING REMOVING 
RECYCLATES 
CHOPPING & 
MIXING AD/ 
COMPOSTING/ 
RDF

LOW MSW BIOGAS 
RDF

DIGESTATE 
WATER

LOW 
MEDIUM

MEDIUM 
HIGH

<70 LOW MEDIUM MEDIUM LOW MEDIUM GLOBAL

Table 4.7: High-Level Comparison of Main Energy from Waste Technologies
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TECHNOLOGY PROCESS COMPLEXITY INPUT ENERGY 
OUTPUT

RESIDUE TOXICITY 
OF 
RESIDUE

EMISSIONS OPERATING 
TEMP

PROCESSING 
SPEED

PROCESS 
EFFICIENCY

CAPEX SIZE MAINTENANCE FOOTPRINT ADOPTION

THERMAL

INCINERATION NORMAL 
COMBUSTION

USING HEAT 
TO MAKE 
STEAM

LOW MSW STEAM IBA/ 
FLY ASH 
METALS

MEDIUM NIL WITH 
SCRUBBING 
AND 
PARTICULATE 
CAPTURE.

400 BOOSTED 
TO 850 IN 
FLUE

MEDIUM 22-35% MEDIUM SUBSTANTIAL 
<1GW

LOW HIGH GLOBAL

GASIFICATION 4 TYPES REACTION OF 
INPUT WITH 
OXYGEN & 
STEAM

HIGH ORGANIC SYNGAS 
(H2 + CO) 
HEAT

CHAR 
BOTTOM 
ASH

LOW NORMALLY 
ZERO

>800 HIGH LOW HIGH ≤14MW HIGH LOW SLOW/
PATCHY

THERMAL  
POLYMERISATION

HYDROUS 
PYROLYSIS

HEAT, 
PRESSURE & 
WATER

MEDIUM ORGANIC OR 
MIXED

OIL & GAS CARBON & 
MINERAL 
SOLIDS

LOW LOW C500 MEDIUM HIGH HIGH >500BPD MEDIUM LOW SLOW/
PATCHY

PYROLSIS ANHYDROUS 
PYROLYSIS

ANAEROBIC 
HIGH TEMP & 
PRESSURE

MEDIUM ORGANIC SYNGAS CHAR LOW LOW >430 MEDIUM HIGH HIGH PROCESS 
DEPENDENT

MEDIUM LOW GLOBAL FOR 
INDUSTRIAL 
PROCESSES

PLASMA ARC 
GASIFICATION 

ELECTRIC ARC 
HIGH TEMP

HIGH ORGANIC SYNGAS VITRIFIED 
SLAG

INERT LOW >1250 MEDIUM HIGH HIGH VERY 
HIGH

≤1GW MEDIUM MEDIUM GLOBAL 
EMBRYONIC

NON-THERMAL

ANAEROBIC 
DIGESTION

ANAEROBIC 
BIODEGRADATION

BACTERIAL 
HYDROLYSIS

LOW (SINGLE 
STAGE)
MEDUM 
(MULTI-STAGE)

ORGANIC 
SEWAGE SLUDGE

BIOGAS 
GRID 
INJECTION

DIGESTATE 
WATER

LOW LOW <70 LOW LOW MEDIUM MEDIUM HIGH GLOBAL

FERMENTATION FERMENTATION AEROBIC LOW CARBOHYDRATES ETHANOL CO2 & 
WATER

LOW LOW <30 MEDIUM MEDIUM LOW 
MEDIUM

LOW LOW GLOBAL

MECHANICAL 
BIOLOGICAL  
TREATMENT

SORTING REMOVING 
RECYCLATES 
CHOPPING & 
MIXING AD/ 
COMPOSTING/ 
RDF

LOW MSW BIOGAS 
RDF

DIGESTATE 
WATER

LOW 
MEDIUM

MEDIUM 
HIGH

<70 LOW MEDIUM MEDIUM LOW MEDIUM GLOBAL



The key challenge with any choice of technology 
is the political environment and permitting and 
licensing. Even though modern incineration with 
appropriate stack equipment is not a polluter, it 
is still seen as an unacceptable MSW solution in 
many Brazilian states. This is due to a significant 
degree of ignorance by voters (and politicians) 
on the advances in the technology and waste 
storage, which mean that modern plants are 
discreet and do not pollute (visually, aromatically 
or atmospherically). Moreover, the waste pickers’ 
national association (which is a very strong 
lobbying force) is strongly against incineration as 
it burns materials that are valuable for them.

The main challenge with permitting and licensing 
is that certain environment limits are not well 
established in Brazil, making benchmarking very 
difficult and meaning that the associated risk 
cannot be mitigated. This is particularly the case 
for newer technologies. The limits are largely 
established by CONAMA. 

The state Public Prosecution Office (PPO) of the 
environment has significant power in Brazil and 
can impose both fines and prison sentences. 
Employees and organisations that issue permits 
can be prosecuted by the PPO if it believes that 
the process has been carried out incorrectly 
(often due to a difference of legal interpretation). 
In the private sector, the company in question 
will usually pay for the necessary legal defence 
of such a prosecution, while in the public sector, 
the individual, and not the organisation, pays 
the legal fees. Such a procedure means that 
permits are delayed (indefinitely in some cases) 
as the issuer is not prepared to take a risk that 
the permit will be misinterpreted. This acts a 
significant barrier to progress.

There is a degree of heterogeneity in the 
way that each Brazilian state deals with 
environmental issues. For instance, this is much 
less of a problem in the Northeast, where the 
PPO is either less effectual or more likely to 
take a more ‘laissez-faire’ attitude. However, 
Brazilian industry is broadly willing to embrace 
new technology, although permit issue barriers 
and historical experience mean that some areas 
are very conservative, for instance, in incineration 
and land use.

The reservations about incineration in Brazil 
appear to be somewhat quirky, as there are 
at least 33 cement plants licensed to use co-

processed fuel, at least 17 companies producing 
co-process fuel, 22 incinerators burning 
industrial waste and several hundred sugar mills 
burning bagasse for power.

Example:
The Anheuser-Busch Viamao brewery in Brazil 
has replaced regular fuel used to generate 
steam with renewable biomass fuel obtained 
from rice husks. This initiative was endorsed by 
the country’s government as Anheuser-Busch 
InBev’s first Clean Development Mechanism 
(CDM) project in line with the United Nations’ 
efforts to reduce carbon dioxide emissions. 
The brewery received approval for the creation 
of certified emission reduction credits (CERS) 
that will confirm the reduction of 175,000 metric 
tonnes of carbon dioxide emissions over a 
period of seven years. 

The upshot is that a technology that is proven 
and that can circumvent objections by having 
no emissions or hazardous residues is more 
likely to be permitted and licensed. This applies 
to AD, pyrolysis, gasification and plasma arc 
heating. These technologies will all provide fuel 
to generate power. The choice of an appropriate 
solution will depend closely on the viability and 
discounted payback, which in turn will depend on 
the availability of feedstock, gate fees and on the 
waste consistency. For instance, pyrolysis works 
better with single stream or high-carbon wastes. 

Thus using the metrics in Table 4.7, the more 
likely thermal technologies to be adopted 
would be pyrolysis and plasma arc, as straight 
incineration is politically unacceptable and 
gasification and thermal polymerisation are 
not yet globally adopted. Although this is a 
technically appropriate solution, it is not yet 
proven that these technologies are viable at this 
point in Brazil’s development as indigenous 
energy prices may not have reached the threshold 
to drive their expansion. RDF production at 
pre-treatment plants located in urban areas 
and its subsequent transportation to cement 
plants is viewed as an economically feasible 
and sustainable option for MSW (the kilns have 
already installed the necessary emission control 
and monitoring equipment). Co-processing 
at cement kilns is increasingly seen as an 
appropriate method for energy production.
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The main three non-thermal processes are all 
seen as acceptable in Brazil, and both AD and 
fermentation have a reasonable penetration 
there. Mechanical biological treatment (MBT) is 
viewed as being more closely aligned to Brazil’s 
financial and technical circumstances and is likely 
to expand rapidly.

Capturing methane from landfill is and will 
continue to be a requirement. There are a 
number of landfills with methane capture in 
Brazil, but the gas is usually flared as the landfill 
sites tend to be too far from a grid entry point 
to make it economically feasible to generate 
electricity and supply the grid.

Diagram 4.8: Typical Landfill Methane 
Capture Plant

Typically, landfill sites in Brazil have poor-quality 
soil coverage, often clay. However, it is possible 
to use the ground for planting miscanthus 
grass and short rotation coppice (SRC). This 
is being trialled in the UK by Waste Recycling 
Group (WRG) at 14 of its landfill sites across 
Lincolnshire, Nottinghamshire, and Yorkshire and 
Humberside. Miscanthus is a high-yielding energy 
crop that can grow up to 3m tall and produces 
a crop every year without the need for annual 
replanting. Its rapid growth, low mineral content 
and high biomass yield make it an ideal biofuel. 
It thrives in poorer-quality soils and provides 
excellent habitat for various forms of wildlife. 

Harvesting of miscanthus can begin after the 
third year of planting and could generate 
between 8-12 tonnes per hectare. The grass has a 
long 30-year lifecycle and is harvestable annually. 
Moreover, there is some degree of confidence 
that short rotation coppicing could assist in 
leachate treatment at appropriate landfill, 
although this is likely to be a medium to long-
term solution. However, it is not clear at present 
whether miscanthus can be cultivated in Brazil. 

Clinical

To date, the focus for clinical waste in Brazil has 
been sterilisation and volume reduction. More 
recent technologies extant in the country include 
autoclave and microwave.

Chart 4.9: Disposal of Clinical Waste by Solution 
(2009) (221 1000t/yr)

More than one-third of Brazil’s clinical waste 
is incinerated and almost two-fifths heads to 
landfill. Incineration is usually a poor solution 
for clinical waste as it contains a significant 
portion of PVC, which will substantially increase 
the emission of dioxins. To some extent, dioxin 
emission will be relative to the incineration 
temperature and the stack scrubbing equipment. 
In many cases, the temperatures are low, thus 
not eliminating dioxins, and the stacks have no 
scrubbers. Thus, ideally, alternative disinfection 
solutions for the waste should be pursued.
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Typically, the alternative dioxin-free methods 
commonly used include autoclaving, microwave 
disinfection and superheated steam sterilisation. 
As previously mentioned, the first two are being 
used in Brazil already. Autoclaving sterilises with 
steam and temperature and reduces the waste 
by around three quarters of its original volume. 
The remaining waste can be compacted for 
disposal into a sanitary landfill. Although the 
autoclaved waste adds to the landfill burden, 
the amount is miniscule.

Microwaving has virtually no emissions since the 
internal heating system is closed. Thus, there 
is no need for pollution control devices. The 
process treats the waste with moist heat and 
conventional microwaves at temperatures of 
940 degrees Celsius. Similar to autoclaving, the 
remaining residues will have been substantially 
reduced in volume and can then be landfilled.

Superheated steam sterilisation comprises a 

heated shredder and sterilisation unit. In the 
shredder, organic liquids are vaporised and 
solids reduced to gas by superheated steam at 
temperatures of between 500 and 700 degrees 
Celsius. Medical equipment is melted into a 
sterile mass in under an hour. The process 
reduces clinical waste by 50 to 80 per cent of its 
original volume.

4.5 CONCLUSIONS

Cost drivers and new legislation will have a far-
reaching impact on Brazil’s solid-waste sector 
over the medium term. The key opportunities 
lie in education; knowledge transfer and 
dissemination; guidance on waste management 
plans; sustainable packaging and product design; 
waste segregation/sorting and waste treatment.

The key challenge will be changing the way that 
incineration is perceived. If this could be done 
effectively, the result would be a significant 
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lower cost, carbon neutral and appropriate 
technological solution. 

As global energy prices continue to increase, 
technologies such as plasma arc will become more 
viable and will overcome many of the drawbacks 
of incineration as minimal emissions monitoring 
is needed. It is also perceived to be ‘clean’ process 
and should not fall foul of the environmental 
permitting procedure.

4.6 RECOMMENDATIONS

UK companies should focus on exporting expertise 
and technology that is not available in Brazil, 
with the caveat that the technology in question 
must have a strong track record. For lower-end 
solutions, UK firms should consider some form of 
joint venture, for example partnering with NGOs 
for design consulting advice.

Areas for consideration include:

 � Working with federal and state government 
and BNDES to counter the incineration bias

 � Working with federal and state government 
on educational outreach

 � Intelligent re-use and recycling techniques 

(such as industrial symbiosis)

 � Materials recycling techniques (ranging from 
bins to MRFs)

 � Technologies that improve the thermal 
content of waste

 � Finding opportunities for AD (for instance, 
sewage sludge and farm slurry)

 � MBT

 � Landfill methane capture options 
(flaring/energy)

 � Odour-control techniques

 � Exporting waste streams to countries that 
have a shortage of material.
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5.1 BACKGROUND

Soil remediation and ground water treatment 
tend to be considered as part of the same sector 
in Brazil, due to the symbiotic relationship 
between the two. 

Surface water tends to come under (or is owned 
by) Brazil’s federal government, whereas ground 
water belongs to and is the responsibility of 
each individual state. There are no federal laws 
specifically for ground water, except where soil 
contamination affects it (and surface water). 
Regulation in this area is not strong and each 
state sets its own rules, leading to a significant 
disparity between the levels of regulation and 
enforcement around the country. For instance, 
the capital of Rio Grande do Norte, Natal, has a 
severe ground water problem as the water table 
is contaminated with sewage and nitrates due 
to the ground being very permeable. This is very 
difficult and thus expensive to remediate and 
hence Natal pipes in water from a source more 
than 100km away.

A corollary to this is that regulations for ‘dam’ 
water in Brazil are much stronger than those for 
ground water. 

Although Brazil is well known worldwide for its 
abundance of surface water, ground water has 
acquired an increasingly prominent role in the 
Brazilian market. Many of the country’s cities 
depend on it. ABAS, the Brazilian Ground Water 
Association, estimates that 40,000-50,000 wells 
are drilled every year nationwide and that ground 
water supplies 40-50 per cent of the country’s 
domestic water. 

It is important to note that soils in Brazil are 
very different to those in the UK. There is a 
huge amount of natural iron (hence the red 
hue) and other metals. Often in Brazil the 
soil (weathered rock) is up to 100m deep, 
contrasting significantly to the UK, where it is 
usually shallow. Furthermore, approximately 
39 per cent of Brazilian soils are latosoils, 
defined, according to the Brazilian System 
of Soil Classification, as deep, homogeneous, 
and with a texture varying from moderately 
to very clayey. These characteristics can hinder 
the application of some remediation processes 
that work well in the UK but would prove 
problematic in many regions of Brazil.

Brazil is home to the largest transboundary-
confined aquifer system in the world, the 
Guarani Aquifer System (GAS). Consisting 
of Triassic-Jurassic eolian-fluvio-lacustrine 
sandstones confined by Upper Jurassic-
Late Cretaceous basalt flows, it covers about 
839,800-1,195,500sqkm in Brazil; 225,500sqkm 
in Argentina; 71,700sqkm in Paraguay and 
58,500sqkm in Uruguay. Although the region 
is well supplied with surface water resources, 
GAS countries currently face a range of water 
problems which have the potential to become 
much worse. Ground water resources will be 
important as a source of irrigation water, potable 
water supplies and base flows to rivers, and 
in contributing to wetland water balance and 
ecology. Some major policy considerations that 
have emerged from a review by the GAS 

5  SOIL REMEDIATION AND GROUND 
WATER TREATMENT

INDUSTRY SIZE >R$1 BILLION P.A 
3,000 FIRMS

COMPANY SIZE
SECTOR STRUCTURE

LARGE AND SME
SIGNIFICANT 
FRAGMENTATION

GROWTH
(FIVE-YEAR 
TRENDS OUTPUT & 
INVESTMENT)

15-20% PER YEAR

SHORT TO 
MEDIUM-TERM 
OUTLOOK

HEALTHY

MAIN STRENGTHS STRENGTHENING 
LEGISLATION AND POLICY

GAPS IDENTIFIED TECHNOLOGY, SKILLS, 
EQUIPMENT, DELIVERY 
QUALITY, CAPACITY TO 
DELIVER

Table of sector statistics
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countries include that ground water use should 
be managed both from an economic and 
environmental viewpoint by safeguarding its 
potential and quality. Research should be an 
integral part of ground water policy to reduce 
lack of information and to develop cost-effective 
technical solutions to ground water pollution 
problems. The management objective for GAS 
resources should be long-term efficiency. This 
means that its quantity and quality should be 
maintained at an economically, socially and 
environmentally optimal level, taking into 
account the long-term uncertainties and the real 
long-term costs of controls on its use, protection 
and treatment (reference: Águas Subterrâneas, 
Vol. 16 (2002)).

5.2 INDUSTRY STRUCTURE

The industry can be divided into three 
sub-sectors:

 � Well drilling industry – pumps, drills, filters, 
pipes etc.

 � Soil remediation 

 � Ground water treatment.

The sector is very fragmented in Brazil, with more 
than 3,000 firms, many of them small, claiming 
to offer relevant services There are a number of 
companies providing both soil remediation and 
ground water treatment. In the drilling sub-

sector, 30 years ago, there was a small number of 
leading large companies, but, since then, due to 
a lack of government investment or funding for 
suitable projects, many of them have downsized 
or closed. Currently, there are just over 30 
companies providing OEM drilling equipment. 
They include Indian firm CRI, a provider of 
pumps and pumping equipment, which came to 
Brazil some five years ago and is now producing 
pumps locally.

Brazil’s soil remediation and ground water 
sub-sectors have enjoyed consistent growth 
over the last 15 years. There is currently fierce 
competition, which has had such an impact on 
margins that many of the companies have a 
second or more trading/service division. There 
was also a significant number of mergers about 
five years ago. However, this has not constrained 
the growth of small companies in the sector 
offering services to private organisations and 
households seeking independent water supplies.

There are more than 120 environmental services 
companies operating in São Paulo state, of which 
only about 10 meet ‘quality‘ criteria. A degree 
of corruption is said to exist in the sector, with 
fake reports supplied to clients and a small 
proportion of firms suffering from poor technical 
performance. An accreditation association/
professional body with clout is badly needed. For 
instance, only around 15 companies (out of a 
total of more than 3,000) are currently accredited 
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by Brazil’s ABAS, indicating that a significant 
number of firms may be operating outside of 
preferred standards.

Policy and legislation are increasingly driving soil 
remediation requirements, while ground water 
is an ever-growing source of potable water. 
CSR and reputation are starting to become 
increasingly important, particularly for state 
environment bodies and corporates. 

Historically, some large soil remediation/ground 
water treatment contracts have been awarded to 
global companies, such as CH2M Hill. There are 
a significant number of tier 2 and 3 suppliers in 
Brazil, including the likes of Doxor, which often 
provides services to the large tier 1 suppliers. 
Consortia, even among competitors, are also 
common, as evidenced by URS joining forces 
with CH2M Hill. These two firms are reportedly 
working on the ethanol joint venture between 
COSAN and Shell.

In terms of indigenous firms, Petrobras hired 
a consortium of three companies in 2010 
(Odebrecht, ESTRE and TSL) to manage its land 
remediation issues in a contract worth R$1.4 
billion over four years. It is estimated that 70 
per cent of the contract will be focused on 
removal and dispersal, and 30 per cent on in-situ 
remediation. It is thought that the latter will 
prove a considerable challenge, not least because 
the winning bid was priced very keenly. 

5.3 RECENT DEVELOPMENTS

The market for land remediation and ground 
water treatment services in Brazil varies by state. 
Soil contamination tends to be a somewhat 
delicate subject in the country.

The following discussion largely focuses on 
São Paulo state, which tends to be the leader 
in environmental issues, with higher levels of 
regulation and investment. 

Other states lag behind São Paulo, with no 
or few regulations and standards, a lack of 
enforcement, and an absence of necessary 
funding. São Paulo’s influence has been growing 
and moving outwards (rather like ripples in 
a pond), so that the nearby states of Rio de 
Janeiro, Minas Gerais, Mato Grosso and Paraná 
will usher in the next wave of environmental 
regulation implementation. 

There are 2,820 contaminated sites recorded 
in São Paulo state, leading to significant 
problems with contaminated soil and leaching 
into the water table. Anecdotal observation has 
indicated that only 10-15 per cent of identified 
contaminated sites have been remediated. 
Moreover, there are many ‘orphan’ areas (those 
without owners) that need remediation, but 
historically, there is no funding available 
for private companies to carry this out. This 
problem includes several hundred discontinued 
landfill sites. 

In July 2009, CETESB issued a new São Paulo 
state law (13577/09) on contaminated soil. This 
followed the agreement of a new policy in June 
2007, ‘Board Decision 103/2007/C/E’, operational 
from 17 Dec 2007, that required remediation 
to be accomplished in a maximum of five 
years, including remediation implementation, 
operation, monitoring and closure after the 
rehabilitation process. Previous to this, CETESB 
had no regulations with which to enforce 
remediation. Companies could present a schedule 
of remediation with long-term horizons [20 years 
or more], but CETESB was unable to enforce 
the timing or the type/quality of remediation. 
Enforcement was instead carried out by a `public 
prosecutor‘ who prosecuted the owner, the agent 
and the state environment ministry.

The 2009 legislation requires any identified area 
of contamination in São Paulo to be remediated. 
It allows for the land owner/polluter, with the 
help of the remediation agents, to submit a 
timetable; there is no specific deadline in the 
law itself. However, the policy time limit of the 
July 2007 board decision is the sole guidance 
on the timetable. Thus, in practical terms, the 
timetable is three years for remediation, followed 
by two years of monitoring, to ensure that 
the process is successful. A major challenge is 
that there are areas (usually privately owned) 
where contamination has not been identified 
and thus where enforcement is not possible. 
Unsurprisingly, keys areas of contamination 
include those where there have been petrol 
stations and industry, particularly land located 
along the southern SP-160 and SP-150 corridors. 
The Mooca, Ipiranga and ABC (Santo Andre, Sao 
Bernado do Campo and Sao Caetano do Sul) 
areas also have substantial soil problems, in part 
due to the large amount of historical automotive 
industry activity.
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The 2009 law made provision for a State 
Fund for the Prevention and Remediation of 
Contaminated Sites (FEPRAC), with the aim to 
provide funding for the decontamination of 
orphan areas. Revenue for the fund, managed 
by the state government. will come from 
various sources, including investment income 
and donations. However, the lion’s share 
will come from a 30 per cent hypothecation 
of the fines imposed by state agencies for 
environmental pollution.

A reaction to the CETESB regulation is 
that companies with poorer environmental 
performance track records have moved to other 
regions where obligations are much less onerous. 
Examples include battery manufacturer Ray-
o-Vac (previously Microlite), which moved to 
Pernambuco in the Northeast.

There is a discussion ongoing in the sector, with 
lobbying to CETESB, that some remediation (that 
relating to heavy metals, for instance) is not 
technically achievable in the timeframe specified 
by the 2009 law (and that CETESB should 
therefore agree to longer periods for project 
completion). Anecdotes abound about areas that 
have only been partially remediated, or where 
work has not started at all, and thus will not 
meet the 2011/2012 deadline. 

Another aspect to consider is that remediation 
depends on a `risk assessment` and there appear 
to be cases where ground has been covered, 
rather than removed or treated. Indeed, there is 
a site next to CETESB`s offices that has been 
covered and has decking so that people cannot 
come into contact with the soil (arguably this 
could be considered remediation). However, 
monitoring is an important aspect and in 
such cases the diagnostics must be of a very 
high quality. Such an option is not valid if the 
contaminants can leach into the water table. 

A relevant case study is an historic site to the 
east of São Paulo, where, after development, 
local inhabitants started to experience skin 
lesions and other symptoms of chemical 
poisoning. This was discovered to have been 
caused by the leaching of PCP into the area’s 
food chain via milk from cows grazing in 
a local ‘urban farm’. This proves that there 
is a significant legacy of undiscovered soil 
contamination that will need to be addressed.

More recently, CONAMA (the National Council for 
the Environment) has overtaken CETESB in terms 
of legislation. CONAMA issued Resolution 420 on 
December 28, 2009, creating a set of procedures 
and technical criteria for the testing, identification, 
monitoring and management of contaminated 
sites. However, it lacks specific authority for 
environmental agencies to impose the requirements, 
and thus will be problematic to enforce.

The PNRS law includes provisions for the 
remediation of contaminated sites which may 
provide statutory support for implementing 
the CONAMA (420) federal site remediation 
standards. Under Article 41, government 
agencies would be authorised to decontaminate 
’orphan sites’ (‘áreas orfãs contaminadas‘), then 
recover the costs from parties that may later 
be determined to have been responsible for 
the contamination. This process appears to be 
modelled on the US ‘Superfund programme’. The 
PNRS authorises government agencies to institute 
financial mechanisms and other incentives 
to remediate ‘non orphan’ contaminated 
sites; however, there are no specifics on the 
mechanisms that should be used (Art. 42).

It is too early to know how effective any of the 
current legislation will prove to be or whether 
real enforcement will actually occur.

5.4 IMPLICATIONS

Site assessment and remediation markets in Brazil 
are strong and environmental hydrogeology is 
growing at a fast pace. There are three areas 
of soil contamination; which could also affect 
ground water:

 � Typical contaminants from industry: heavy 
metals, lead etc

 � Gas/petrol stations and petrol distribution 
centres. This has arisen due to the 
underground tanks having catalytic 
corrosion and leaking. In such cases, the 
law requires remediation to take place, but 
many affected sites have just closed, leaving 
the problem behind

 � Irregular and/or illegal dumping. Many of 
these cases are buried and too well concealed 
for inspection or identification.

Heavy metals are a problem, as are chlorinated 
solvents such as trichloroethylene, petroleum 
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hydrocarbons, creosote, pesticides and other 
more recalcitrant organic substances, as well as 
ammonia, nitrates and other inorganics. There 
are significant problems with lead and heavy-
metal contamination leaching into ground water 
– usually as water-soluble compounds. Moreover, 
São Paulo and other major cities have a problem 
with methane, where development (planned or 
unplanned) has taken place over old landfill sites. 
There was a recent case of an explosion in a 
favela in Rio caused by methane seeping from an 
undiscovered landfill site. 

Capping is not typically an option; soil must 
rather be cleaned in situ or removed for soil 
washing (or internment elsewhere). Generally, 
this technique works well for hydrocarbons, 
although the remediation of PCBs and dioxins 
is more problematic. However, if a company can 
prove that the toxicity of a contaminated piece 
of land has no exposure to and therefore, no 
risk for humans, then it is possible to cover/seal 
the site in question without further remediation. 
One solution is to cap it with clay or concrete 
and then provide raised decking to eliminate the 
possibility of human contact with the soil.

As already mentioned, a key issue with 
contaminated land is enforceability. Remediation 
must take place within five years of the 
contamination being discovered , with the 
penalty for non-compliance including fines and 
the possibility of the liable company being forced 
to cease operations. The two-year requirement 
for post-remediation monitoring is in part due to 
CETESB not being in a position to judge (due to 
insufficient financial resources and appropriately 
skilled manpower), or provide advice on, the 
appropriate remediation process or technique. 
However, in the longer term this should present 
less of a challenge, as in São Paulo, due to the 
potential funding from FEPRAC and managed 
by Banco Nossa Caixa SA. This hypothecation 
process is not properly functioning as yet.

There is a view that it could be profitable to buy 
contaminated land and remediate it for sale or 
development. Areas southwest of Santos could 
provide opportunities.

Demand for ground water as a source of potable 
water is growing in Brazil. As the price of 
drinking water increases, accessing more difficult 
ground water sources is becoming more viable. 
There are some areas that already exclusively rely 

on ground water - for example, Riberon Preto.

According to industry experts, the ground water 
sector in Brazil requires solutions, technologies 
and services in the following areas:

 � Hydrogeology mapping 

 � Ground water and water 
resources management 

 � Ground water treatment for drinking use 

 � Soil and ground water remediation.

5.5 CONCLUSIONS

A key driver for accelerated growth in this 
sector is the increasing number of legislative 
requirements, in particular the recent federal 
law and the state law for São Paulo. It is fully 
expected that a number of states will follow São 
Paulo’s example and introduce their own laws. 

A survey by ABAS has identified more than 400 
environmental hydrogeology companies in Brazil. 
Most of them are single-person businesses and 
lack the necessary expertise to operate in a 
growing market. The market size is estimated 
at over R$1 billion per annum, thus presenting 
myriad opportunities for joint ventures. In 
addition, the mining and oil industry are 
important clients for hydrogeology companies, 
with drilling, management, modelling and 
contaminant hydrogeology expertise in demand.

It is estimated that around R$100-150 million 
per year is currently required for in-situ soil 
remediation in Brazil, excluding the Petrobras 
contract. An example of ongoing projects is the 
requirement for an R$80 million investment in 
soil remediation for the new freight berths being 
constructed in Santos, São Paulo. To achieve 
the timetable and manage the required scale 
of operations, the company remediating this 
site has imported a soil washing machine from 
Belgium. Combining these estimates with the 
Petrobras contract indicates that over the next 
four years R$500-600 million will be spent on 
soil remediation in Brazil. Although the sector 
has a few highly trained specialist companies, it 
is dominated by firms that have low expertise, 
inadequate equipment and poor delivery 
standards. Feedback from the sector is that there 
are not enough people, skills, equipment and 
companies to deliver what is required by the 
expected level of investment.
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Another growing area is the landfill capture of 
methane, for both flaring and energy generation. 
Brazilian states are likely to choose the public-
tendering route for remediation and biogas 
capture from landfill. The caveat is that bidders 
would need to demonstrate existing delivery 
expertise and experience within the country.

There are a number of different methods currently 
employed in the process of dealing with soil 
contamination in Brazil. Often, the selection of 
the most effective strategy will depend on the 
nature of the contamination, how the method will 
impact surrounding wildlife or humans living in the 
general vicinity and the degree of success that can 
be anticipated from the soil remediation effort. It 
is not unusual for a given tract of land to undergo 
more than one clean-up operation in order to deal 
with the presence of multiple contaminants.

Thus, there are currently many opportunities 
for consulting companies and equipment 
manufacturers/suppliers. Services in demand 
include site assessment, investigation, remediation 
and risk assessment (including tax risks). Sites 
that are especially contaminated and difficult to 
remediate will provide particularly good business 
opportunities to companies that can apply 
biological, chemical or physical processes.

As already mentioned, there is a view that it 
could be profitable to buy contaminated land 
and remediate it for sale or development. Areas 
such as those southwest of Santos could provide 
suitable opportunities.

5.6 RECOMMENDATIONS

The ideal soil remediation process in Brazil is 
providing solutions that are in-situ or at the 
very least allow for close off-site remediation 
and the cost-effective return of remediated 
soil. Off-site disposal is becoming increasingly 
unpopular (although in a few cases is the only 
option). However, there are many cases where 
the contamination is such that only specific 
technologies can provide a solution. Thus the 
key opportunities are often ones that provide 
time efficiencies as the land can then be re-used 
much more quickly and therefore be less of an 
investment burden. These include:

 � On-site investigation, sampling and analysis

 � Latest technologies to remediate in-situ

 � Latest soil washing technologies

 � Enhancing in-country technology with 
incremental improvements.
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6.1 BACKGROUND

Potable water and sewage collection and 
treatment in Brazil are largely the responsibility 
of the state (77 per cent), with the balance 
of the services provided by municipalities (15 
per cent) and private companies (18 per cent 
and growing). Some of the state companies 
have joint ventures with private companies, in 
particular for towns or groups of towns that 
have inadequate services.

6 WATER & SEWAGE

INDUSTRY SIZE R$6 BILLION P.A.:  
100 ORGANISATIONS

COMPANY SIZE 
 

SECTOR STRUCTURE

STATE AND 
LARGE PRIVATE 
ORGANISATIONS
CONCENTRATED 

GROWTH
(FIVE YEAR 
TRENDS OUTPUT & 
INVESTMENT)

15-20% PER YEAR

SHORT TO MEDIUM-
TERM OUTLOOK

VERY HEALTHY FOR 
THE SUPPLY CHAIN

MAIN STRENGTHS STRENGTHENING 
LEGISLATION, POLICY  
AND CSR

GAPS IDENTIFIED TECHNOLOGY, SKILLS, 
EQUIPMENT, CAPACITY 
TO DELIVER

Table of sector statistics

Chart 6.1 Amount of water produced by state in 2008 (million m3) Source SNIS
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Water

The amount of water produced in Brazil as a 
whole (14.3 billion cubic metres in 2008) tracks 
the population of each state to a large degree.

Water loss due to leakage in Brazil is huge. In 
2008, it was about 43 per cent and currently 

it is around 40 per cent – although these are 
conservative estimates and the real water loss 
could be higher. The federal government plans 
to cut this figure in half over the next 10 years. 
The largest reason behind water loss is leakage 
(typically two-thirds or more), but additional 

Chart 6.2 number of inhabitants with piped water by state in 2008 (thousands) Source SNIS

Chart 6.3 Percentage of population with piped water by state in 2008 Source SNIS



factors include meter under-registration, 
unauthorised consumption, meter reading and 
water accounting errors. Many small towns do not 
install water meters, but rather charge fixed fees or 
allocate fees according to housing concentration.

According to the 2008 data, there is a significant 
variance in the percentage of the population 
that receives piped water between the different 
Brazilian states. Two states in particular stand 
out; less than 40 per cent of the population of 
Acre and Pará receive piped water. An additional 
seven states are in the 40-60 per cent band of 
population served. The supply of piped water to 
rural areas is another problem, although many 
of them are sparsely populated with inhabitants 
having access to untreated surface water 
from lakes and rivers as well as ground water 
boreholes. Some areas also have access to shared 
piped water via stand pipes. 

In many populated areas, the riverside forests 
were removed for arable land and pasture, with 
the result that fertilisers have leached into, 
and eroded earth that has reached, the rivers. 
There are a number of initiatives for reversing 
this process, but there is still a long way to 
go. There is an ongoing debate on the forestal 
code, the outcomes of which may further 
exacerbate challenges.

There is increasing concern amongst Brazilian 
academic experts that endocrinal disruptors and 
pharmaceuticals leaching into the country’s 
potable water supply will have a disruptive 
effect on human and animal health in the 
medium to long term. However, research on this 
subject is at an early stage.
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Chart 6.4 Percentage of treaded water produced by state in 2008 Source SNIS, UKTI Analysis



Many Brazilian states provide a good proportion 
of treated piped water. There are only five 
that perform under the 60 per cent treatment 
threshold. The aim of the federal government 
is to ensure that all piped water is treated as 
required by health regulations.

The poorer performance of some Brazilian 
states is reflected in the investment typically 
allocated to water services and infrastructure. 
Historically, these states have found it difficult 

to obtain significant government funding or 
attract investment from the private sector. 
The least investment has been in Acre, Amapá, 
Maranhão, Piauí, Rondônia, Roraima and 
Tocantins. These are largely states in the 
North and the Northeast, reflecting the level 
of economic activity and the larger and more 
remote rural populations. It is worth noting 
that although Rondônia has a high water 
treatment rate this is on low piped delivery (53 
per cent in 2008) to its inhabitants.
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Chart 6.5 Investment in water services by state in 2008 (R$ million) Source SNIS



Sewage

Current federal legislation in Brazil outlaws 
combined sewage, requiring sewage and run-
off water to have separate infrastructure and 
treatment (note that only sewage is required 
to be treated). Given the volume of rainfall 
in many areas, separate systems make sense, 
otherwise sewage treatment works would 
be completely over-run. However, combined 
sewage does in fact occur, either via poor 
planning or more typically tapping into the 
run-off infrastructure, or the opposite, storm 
water discharges into the sewers. Since the 
run-off water usually discharges into storm 
drains, river tributaries and rivers, any sewage 
entering the system automatically has a similar 
and untreated discharge. As combined collection 
is illegal, it is not captured in the national 
and state statistics and thus the real extent 
of the problem cannot be measured. This is 
compounded by measuring sewage volume 
at the treatment plants, which misses other 

discharges. It has been suggested that combined 
sewage may be a solution to the sewage 
system in Brazil, however, in mature economies 
there is a trend towards separate systems. 
Measuring and pricing sewage volume would be 
challenging if it included storm/surface water. 

Only two Brazilian states had a significant 
penetration of sewage collection in 2008, 
São Paulo and the Federal District. This is 
unsurprising as São Paulo has the largest urban 
population in the country and is fortunate to 
have a water and sanitation company that has 
invested significantly in infrastructure. Clearly, 
as it is the wealthiest state, this investment has 
had a good return, as a significant proportion 
of the population can afford to pay for services 
(both directly and through taxes). Brasilia, in 
the Federal District, is a fairly new city and 
was ‘planned’, meaning that adequate sewage 
infrastructure was incorporated into the 
planning process.
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Chart 6.6 number of inhabitants by state with sewage sanitation in 2008 (thousands) Source SNIS, 
UKTI Analysis

Chart 6.7 Percentage of population by state with sewage sanitation in 2008 Source SNIS, UKTI 
Analysis
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Chart 6.8 Percentage of sewage collected by state that is treated in 2008 Source SNIS, UKTI Analysis

Chart 6.9 Total Investment by state in sewage infrastructure and services - 2008 (R$ million) Source 
SNIS



The rest of the states painted a fairly gloomy 
picture in 2008, with nearly all failing to reach 
a 50 per cent sewage collection rate.

Treatment of the collected sewage is by contrast 
very good. Many states (16) exceed 80 per cent 
treatment, with seven close to or at 100 per cent. 

As has already been noted, São Paulo is the 
leading Brazilian state in terms of sanitation 
delivery and this is reflected in its level of 
investment in this area (R$1.4 billion). Other 
states that have been investing significantly are 
Minas Gerais and Paraná.

Traditionally, the water and sewage companies 
have had insufficient capital to invest in 
expanding network infrastructure to areas where 
there is unlikely to be any revenue from users. 
The sector is beset with a number of challenges, 
in particular poor regulation (compared to the 
power and telecoms sectors) and a confusing, 
largely inflexible and old-fashioned institutional 
structure with no clear direction from federal 
government. However, sanitation policy set by 
the Federal Law 11445/2007 made sweeping 
changes, such as transforming the nature of the 
concession contracts, including the reversion of 
assets to the municipalities after the 30-year 
concession period . The new regulatory policy 
prevented cross-subsidising, which created a 
problem for those state companies that had 
doing this in the past. 

A new federal secretariat for sanitation, the 
National Department of Environmental Sanitation 
(part of the Ministry of the Cities), was created in 
2003 to focus on sanitation challenges. Sanitation 
Plans (federal, state and municipal) were expected 
by the end of 2010 as requested by the Federal 
Law 11,445/2007. However, the deadline has been 
postponed to 2012. 

Another issue is the weighty federal taxation 
requirements (since 2003) for various taxes 
(PIS/COFINS/CSLL/IR). For example, Sabesp 
paid (in 2009) R$1.26 billion in federal taxes 
and at the same time invested R$1.83 billion. 
The challenge for the state company which has 
been responsible for approximately 50 per cent 
of the total Brazilian investment in sanitation 
is that this investment is handicapped by taxes 
corresponding to 70 per cent of its total. 

Academic research by the University of 
Campinas on sanitation companies indicates 
that in emerging economies the sector can 
leverage the supply chain by almost 70 per 
cent (i.e. R$1 billion creates R$1.68 billion 
for the economy) and generate direct and 
indirect employment (i.e. R$1 billion creates 
42,000 direct and indirect jobs). The ongoing 
legal dilemma needed to be solved by the 
Constitutional Court is which body has 
conceding authority for metropolitan areas, 
either state or municipalities. The role of 
regulatory agencies like ANA (federal), especially 
at state level, is not yet strong enough, with the 
exception of São Paulo’s Arsesp, to achieve the 
required sector developments.

Often, investment has been achieved via 
‘concessions’, usually of the ‘operate and 
maintain type’, and/or funding from CEF and 
BNDES. Concessions were very popular in the 
late 1980s. These are close to expiry and there 
appears to be no clear direction for renewal 
or restructure. Increasingly, municipalities 
are looking to the private sector to provide 
solutions via `rights concessions’.

There is anecdotal information that some of the 
water companies have diverted sewage tariff 
revenue to subsidise water operations (this form 
of cross-subsidy is illegal in Brazil, as previously 
outlined). Thus, untreated sewage has been 
discharged into rivers or spread on the land. 
The challenge is that actual treatment is not an 
individual chargeable item - supply and sewage 
collection charges are instead passed back to 
the user without recourse to user requirements. 
Thus, investing in treatment is not particularly 
attractive and hence is difficult to finance. 
However, the CEF has launched a clever scheme 
for potentially overcoming such issues. The 
‘Prodes’ fund treats volume under discounted 
interest rates, opening the market to small 
utilities. The challenge is therefore to prepare 
adequate design and all the documentation, 
as well as presenting guarantees. The Public 
Attorney’s influence and considerable power in 
Brazil may impose the treatment options and 
the current law is somewhat restrictive.
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Below are three state case studies for São Paulo, 
Minas Gerais and Rio Grande do Sul:

São Paulo

CETESB monitors developments in São Paulo’s 
water sector, with a minor role performed by 
the municipal environmental secretary. There are 
two large man-made reservoirs to the south of 
the city - Guarapiranga and Billings. 

The catchment area for the reservoirs is the hill 
range to their south and west , as well as the 
Pinherios River (which now flows from north 
to south – a flow that was reversed many years 
ago). There is also a west-to-east water main that 
allows water from the west into the east reservoir 
when the water level in Billings is low. Testing has 
shown there is no backwash of pollution.

There is substantial pollution (industrial and 
sewage) in Billings, with the polluted areas 
kept segregated from the water supply for 
consumption by a dam.

In urban areas, nearly all residents and all 
registered companies can afford potable/treated 
water and thus have access to it. However, there 
is pent-up demand as a number of people, 
notably unregistered residents (squatters) and 
inhabitants of favelas, do not have such means. 
The challenge is that squatters do not appear 
in the statistics and thus reported potable water 
coverage can appear higher than is really the 
case. However, such individuals manage to obtain 
drinkable water from the network by theft, using 
hoses and holes drilled in the water mains. This 
illegal access to the water mains could create a 
significant risk of contamination. At present, the 
Brazilian judicial system does not permit utilities 
to provide water to squatters.

Currently, the ABCD (Santo Andre, Mauá, 
Diadema and Sao Caetano do Sul) regions buy 
water from Sabesp plants and distribute it 
locally. The state energy secretariat controls the 
river flows, including the River Pinheiros. 

Traditionally, aluminium sulphate, or another 
such coagulants, is put into the water as 
part of the treatment as it ionises suspended 
solids (flocculates) and then enables the solid 
suspension to be filtered. However, dispersal of 

the resultant sludge is a problem. There are no 
non-landfill solutions at present. Instead, much 
is dispersed into the rivers (and the ocean), as 
is regularly the case in many other countries. 
Recently, companies like Sabesp started to 
discharge into the sewers, something accepted 
by the local EPAs. The sector is looking for a 
solution for this problem waste, but faces a 
barrier of bureaucracy and conservatism from 
the environmental authorities. The main route 
under study uses this clay-like matter as a raw 
material for ceramic bricks. 

Activated sludge for treating sewage and 
industrial wastewater using air and a biological 
floc composed of bacteria and protozoans is 
used in São Paulo and is becoming increasingly 
common in Brazil’s other major cities. 
However, Membrane Bioreactors (MBR), an 
emerging advanced waste water treatment 
technology involving a suspended growth-
activated sludge system that uses microporous 
membranes for solid/liquid separation in 
lieu of secondary clarifiers, is a growing 
opportunity. In terms of reputation and 
perception of technical capability, the UK lags 
behind the US/Canada (GE), Germany (Koch), 
Singapore (HIFLUX) and Japan (KUBOTA), 
since it has no local membrane manufacturer. 
Despite this drawback, the UK has a pioneering 
reputation in MBR as the first WWT plant was 
built in Porlock with Kubota flat membranes, 
something that helps to boost its status in 
Brazil. This could be a reasonable chance 
for the UK to improve it’s market perception 
and penetration. Hollow fibre tends be the 
preferred technology in this country, but it 
depends on the design firm’s options.

AD is an opportunity to be explored as it 
provides appropriate solutions for sewage waste 
(see Solid Waste chapter). The UK has a very 
good reputation in this area.

Sabesp will construct a new treatment plant 
at Campos do Jordão that will use MBR. 
Contractors bidding for the plant contract are 
unlikely to face specified technologies, just 
specified outputs. Thus, the contractors can 
choose an appropriate technology to deliver 
provable output at an appropriate cost.
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Minas Gerais

COPASA in Minas Gerais has been successful 
in providing delivery to 99.9 per cent of urban 
residential and business users with treated 
potable water. It has proved a challenge 
to deliver potable water to smaller remote 
communities, as traditionally these have not 
been able to pay for services, leading to a 
shortage of investment. However, there has been 
government grant funding for infrastructure 
for these types of communities, with COPASA 
creating a subsidiary to benefit from these 
grants and deliver potable water services. 
Nonetheless, there are some communities where 
COPASA has not had sufficient investment 
capital and has consequently turned to the 
private sector for support. Examples include a 
joint venture with Foz in Jeceaba (180km south 
of Belo Horizonte).

COPASA is looking at expanding out of 
municipal urban services, including delivery to 
industry. The organisation prefers joint-venture 
structures that are special-purpose vehicles 
(SPVs), with COPASA owning 15 per cent and 
a private company owning 85 per cent. Such 
an ownership structure can avoid the onerous 
public-tendering requirements (Law 8666). 
However, all projects need to deliver the (social) 
needs of the public without undermining the 
company’s financial position.

Rio Grande do Sul

Potable water quality in this state is low (with 
the exception of Porto Alegre). The state 
company CORSAN has a poor reputation and 
has invested minimally over the last 30 years. As 
a consequence, some municipalities have been 
forced to ‘go it alone’.

There is a strong feeling that both Brazil and 
Rio Grande do Sul need water treatment plants 
(SAPOTECK is looking for acquisition targets 
in the country). The state is home to the so-
called Valley of the Bells (Vale dos Sinos), the 
centre of Brazil’s footwear industry. The state 
comprises 10,097,186 km² and, according to the 
IBGE census of 2010, has 3,979,561 inhabitants, 
making it the fourth-most populous region 
in Brazil, surpassed only by the regional 
metropolitan areas of São Paulo, Rio de Janeiro 
and Belo Horizonte, respectively. Moreover, it 

has the fourth-largest regional GDP in Brazil, 
and has the 82nd-largest urban agglomeration 
in the world. The Public Prosecutor’s Office is 
putting pressure on the municipal mayors to 
make improvements to sewage collection and 
treatment services. 

The Metropolitan Region of Porto Alegre, also 
known as Greater Porto Alegre, brings together 
32 cities in the state of Rio Grande do Sul in 
an intense conurbation, forming. a continuous 
urban sprawl. 

The city of Porto Alegre is reportedly the only 
one in the state that provides treated potable 
water. The lake adjacent to the city has sludge 
containing a significant amount of phosphate 
and nitrate. Furthermore, a substantial 
amount of raw sewage is discharged directly 
into the lake, which also receives significant 
pollution from the industry located along 
the rivers that feed it. This includes pesticide 
pollution from upstream rice paddies, toxic 
liquid waste from industry and the dumping 
of general solid and liquid waste. There is also 
the problem of municipal sewage. The ‘Lago 
Guaiba’ community, formed with the aim of 
improving the lake, comprises its users and local 
government representatives.

The water treatment works in Porto Alegre city 
were designed in the 1960s and continue to 
operate efficiently. There is an R$250 million 
investment planned for a new treatment works 
to the southeast of the city, which will have 
primary and secondary sewage treatment 
capacity. This will be funded by BNDES and 
BID. The local municipal water company, DMAE, 
is looking at novel solutions, such as burning 
methane from AD to dry the sludge, which 
could then be used as a fuel or possible land 
spread (depending on its composition).

6.2 INDUSTRY STRUCTURE

The sector is fairly concentrated. Each Brazilian 
state has a water company, a legacy from 
the 1980s, making 27 state companies in 
total. These account for 77 per cent of the 
country’s water and sanitation services. The 
recognised top six state companies in Brazil 
(SABESP, SANEPAR, COPASA, CEDAE, CEASB 
and EMBASA) account for almost half of the 
country’s water and sanitation services. 
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The provision of the rest is split between 
municipalities (around 15 per cent) and private 
companies (18 per cent). The presence of 
private companies is expanding, albeit gradually. 
However, some of the state companies have 
formed joint ventures with private firms, 
particularly where towns or groups of towns 
have inadequate services. In many cases, the 
larger contractors (such as Odebrecht, Galvão, 
Camargo Correa and Querios Galvão) have 
created subsidiaries to operate area concessions 
for the state and municipal companies. As 
has been noted, the sector faces challenges 
of relatively poor regulation (compared to 
the power and telecoms sectors), a confusing 
institutional structure and no clear direction 
from federal government. Moreover, the 
institutional structure is bureaucratic and thus 
largely inflexible and old-fashioned. 

6.3 RECENT DEVELOPMENTS

In January 2007, a new water and sanitation 
bill (Law 11.445/07) was inaugurated in Brazil, 
outlining relevant federal policy. It was designed 
to increase investment in the sector and thus 
access to water and sanitation. The law tries 
to balance the needs and interests of a broad 
spectrum of stakeholders. Thus, it was largely 
a compromise and failed to address some key 
issues and challenges. These include clarifying 
the responsibility of sector service provision 
in large urban areas where there is both a 
municipal and state presence. 

At the same time, the Programme for 
Accelerated Growth (PAC) was announced, 
channelling R$40 billion to the waste sector 
between 2007 and 2010. Although meant for 
broad investment such as sewage treatment, 
rainwater drainage, solid waste management 
and water supply, most of it was spent on 
sewage collection and treatment. However, 
recent estimates indicate that of the projects 
proposed to benefit from the capital, less than 
half were executed. PAC 2, which is planned for 
2011 to 2014, will invest an additional R$40 
billion. Nonetheless, industry estimates indicate 
that, in 2009, 68 per cent of collected sewage 
had secondary treatment.

Recent research by Atlas Brazil and the National 
Water Agency (ANA) estimates that R$90 billion 
needs to be invested between now and 2025 

to guarantee satisfactory water and sanitation 
services. This equates to about R$ 3.6 billion 
annual investment in water and sanitation to 
achieve universal access. 

Industry experts, however, believe that a far 
greater investment in sanitation (between 
R$120 billion and R$270 billion) will be 
required to provide services to the 53 per cent 
of the Brazilian population still without sewage 
treatment. At the current rate of investment, the 
country will take 60 years to achieve the target. 
The co-ordinator of the Water Project of WWF 
Brazil, Samuel Baker, has noted that the pace 
of investment by the Brazilian government is 
lower than that necessary to improve the quality 
of life and reduce the death rate from diseases 
caused by contaminated water. 

The federal government has a programme 
of `re-engineering‘ under-performing non-
profitable companies as these do not have 
adequate capital to invest in infrastructure 
maintenance and expansion.

6.4 IMPLICATIONS

Finance is the biggest barrier to implementing 
improvements, which range from regular quality 
monitoring (some of this is done on a monthly 
basis) and infrastructure investment. 

The major environmental challenges for water 
and sanitation companies in Brazil are:

1)   Water treatment and delivery

 a. Contaminants (in particular nitrates)

 b. Piping to rural populations

 c. Final destination of sludge

 d.  Endocrinal disruptors and 
pharmaceutical contamination removal.

2)   Sewage treatment

 a. Expansion of sewer networks

 b. Final destination of sewage sludge

 c.  Methane for power generation or 
sludge drying

 d. Re-use of treated wastewater

 e.  Co-treatment for municipal waste 
and sewage

 f. Carbon emissions reduction.
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There is a huge problem with dissolved nitrates 
in the potable water supply and no cost- 
effective solution. The target is to find such a 
solution by 2012.

6.5 CONCLUSIONS

Companies in Brazil’s water and sanitation 
sector are always on the look out for new and 
appropriate technology that provides cost-
effective solutions. Moreover, many firms 
see partnering on applicable technology and 
products as a way of bringing in technology 
whilst minimising risk and capital investment 
(for example, COPASA has a co-generation 
plant in partnership with a Spanish company). 
A key driver for demand will be increasing 
intervention and policy by the federal and state 
governments. The skill set in Brazil is good, but 
not of sufficient quantity. 

There is a perception that there is a knowledge 
and technology gap for sewage treatment 
in Brazil. Sewage sludge is expected to be a 
growing problem in the future as more sewage 
is collected for primary or advanced treatment. 
At present, there is insufficient infrastructure or 
processes to deal with the predicted quantity 
(let alone current quantities). It has long been 
believed that pressure management only applies 
to places with high service pressures. Successful 
projects in recent years in places such as Jakarta, 
Indonesia and São Paulo have contradicted this, 
and Hyder has noted that even where supply 
pressures are very low, they can be successfully 
managed to reduce leakage and to ensure that 
repairs or replacements do not increase them and 
therefore cause leakage elsewhere. 

Achieving delivery on the service and 
infrastructure requirements will require funding 
(largely grants). This funding should be made 
available from PAC 2 via the Caixa Economica 
Federal (CEF). Another opportunity to improve 
sector financing would be to examine and 
re-work the current fees and taxes on services. 
This could entail using the federal taxes being 
used for investment by hypothecating those 
currently charged on gross receipts, in particular 
PIS (Programa de Integração Social) and 
COFINS (Contribuição para o Financiamento da 
Seguridade Social).

Some organisations see that, in the long term, 
maintaining a lead position in CSR will provide 
credence and the ability to maintain pricing levels.

There is a strong view that education is a key 
barrier, even at a basic consumer level. For 
instance, encouraging people not to dispose of 
rubbish down the toilet, or pour oil down the sink. 

6.6 RECOMMENDATIONS

At the large-scale level, there are three aspects 
of water and sanitation services that need 
addressing in Brazil:

 � Good planning and co-ordination

 � Identification of appropriate projects 
for investment

 � Ensuring that the re-engineering is 
appropriate and effective.

However, realistically the key opportunities will 
be as part of the supply chain to the country’s 
state, municipal and private companies, either 
as tier 2 or tier 3 suppliers.

These include providing the technological and 
management solutions for: 

 � Industrial sludge

 � Sludge treatment, including AD and MBR

 � Water-quality monitoring and testing

 � Water treatment

 � Process improvement and innovation

 � Advice and education to improve skills

 � Methods for re-using waste water

 � Grey water capture and use.

Finally, there is a demand for techniques and 
technologies that can reduce leakage, such as:

 � Flow and pressure monitoring

 � Pressure optimisation

 � Leak detection and repair

 � Service replacement

 � Reservoir rehabilitation

 � New or refurbishing pump station

 � New mains and service connections

 � Optimising meter reading
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7.1 BACKGROUND

Brazil has consistently been one of the leading 
countries in carbon dioxide mitigation. 
Traditionally, the economy is a low carbon one, 
with less than two tonnes of carbon dioxide 
emissions per capita per year, about 20 per cent 
of the OECD average. This enviable position 
has been achieved by using renewable energy 
(largely hydro power) for electricity generation. 
Renewables account for just under 77 per cent 
(in 2009) of Brazil’s electricity generation and the 
production of ethanol from sugar cane for light 
vehicle fuel. Nonetheless, Brazil still has total 
annual greenhouse gas (GHG) emissions of 170 
million tonnes of carbon dioxide each year, 8 per 
cent of the global total and making the country 
the third largest contributor of GHG emissions in 
the world.

Brazil has been an exemplar nation in terms of 
low carbon initiatives. In 2009, as part of the 
National Climate Change Policy, it proposed 
a target reduction of the projected 2020 
emissions to between 36.1 and 38.9 per cent 
(National Law 12.187, December 29th, 2009, 
article 12). Furthermore, the country proposed 
the Clean Development Mechanism (CDM) 
in the Kyoto Protocol and has implemented 
innovative policies to reduce emissions from 
deforestation, land use and land-use changes 
(LULUCF), which, until recently, accounted for 
around 61 per cent of global emissions. The 
same inventory had emissions of 19 per cent 
from agriculture, 15 per cent from the use of 
energy, 3 per cent from industrial processes (led 
by cement industry) and 2 per cent from waste 
management.

Recent estimates suggest that Brazil reduced its 
carbon dioxide emissions by 33 per cent between 
2004 and 2009 as a direct result of a 70 per 
cent reduction in deforestation of the Amazon 
rainforest and an increase of biofuels, especially 
ethanol from sugarcane, used by the growing 
flex fuel car fleet. Thus the voluntary proposal 
under the Copenhagen Agreement to reduce 
the Brazilian carbon footprint by 36 per cent by 
2020 is achievable.

As a ‘non-Annex I country’, Brazil has been 
heavily involved in the international climate 
change initiatives implemented through the 
CDM. Out of a total of 1,882 registered projects 
in the UN Executive Board in November 2009, 
there were 165 Brazilian projects – making Brazil 
the third-highest project contributor after China 
and India, accounting for 8 per cent of the 
global total. Ongoing projects are accelerating 
and exceed 500 at the last count. 

According to ABMEC (the Brazilian Association of 
the Carbon Market Companies), which represents 
50 per cent of all carbon credits generated in the 
country, Brazil’s CDM and Joint Implementation 
(JI) projects are worth more than R$200 billion.

Brazilian projects are divided into:

Table of CDM Project proportions

7.2 OPPORTUNITIES IN BRAZIL

A discussion around agriculture and land use 
is outside the scope of this section. The key 
challenge faced by Brazil is its rapid growth. 
Estimates indicate electricity demand will 
match supply by 2012, and without adding 
additional capacity, demand will exceed supply 
thence forward. 

The short-term solution is to add fossil-fuelled 
generating plant, as these are relatively quick 
to construct and Brazil has significant fossil-
fuel resources (particularly gas and oil). In the 
longer term, this is viewed as a non-sustainable 
solution and would act against the country 
achieving its voluntary GHG targets. There is 
still a reasonable amount of untapped hydro 
resource, but this is expected to reach maximum 
utilisable capacity by 2030. 

7  OPPORTUNITIES IN A 
LOW CARBON ECONOMY

CDM PROJECTS PROPORTION

RENEWABLE ENERGY 49%

WASTE TO ENERGY (SWINE) 16%

FOSSIL FUEL SWITCH 10%

LANDFILL 9%

OTHERS 16%
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Currently, a significant amount of fuel in Brazil is 
produced from agriculture (see agroenergy matrix 
below). However, current levels are insufficient to 
overcome the forthcoming shortfall of electricity 
supply capacity or address the low carbon targets. 

Diagram of agroenergy matrix

SOURCE: MAPA

Thus, there are some clear opportunities, which 
simplify into using waste for generating fuel and 
energy; adding additional non-hydro renewable 
electricity generation; improving the grid 
infrastructure; optimising ethanol production; 
and using waste cooking oil for bio-diesel.

The production of electricity by hydro is 
dependent on rainfall, so in times of lower than 
usual precipitation, the generation of hydro 
electricity falls short of capacity. Hence, any 
forms of non-fossil fuel power that have a secure 
supply of generating matter or feedstock would 
be most welcome.

Any electricity or ethanol exported from Brazil 
will go towards global emissions reductions, with 
such energy sources displacing traditional fossil 
fuel methods.

7.3 ENERGY FROM WASTE

The National Policy on Solid Waste of August 
2010 will mean that Brazil will have to re-
examine how it manages its waste hierarchy, in 
particular, stopping the inevitable solid waste 
that can’t be re-used or recycled going to landfill. 
Clearly, one option would be to use the solid 
waste to generate either fuel or power, which 
would have the additional benefit of reducing 
GHG emissions. In general, the environmental 
permitting authorities are against straightforward 

incineration, using waste directly as a 
combustible fuel to generate steam for turbines 
and/or heat for power. The current regulations 
on conditions for “energy from waste” are likely 
to need elucidation. It will require a step change 
in the minds of the authorities for them to 
understand that contemporary incineration and 
stack plume cleaning technology mean that there 
is no danger or unpleasantness from modern 
incinerators. The interesting challenge here is 
that currently bagasse is incinerated to produce 
heat and power and some sugar mills are feeding 
electricity into the grid from high-pressure 
turbine generation. There are also a small number 
of power plants burning wood for fuel (scrap or 
renewable). Arguably, although Brazil is already 
generating power from incineration, it will be an 
uphill challenge to adjust the current mindset. 
However, despite all the negativity surrounding 
the issue, there is an ongoing discussion within 
CETESB about the subject, with proposals 
suggested by ARCADIS Logos Energia. 

There are a number of reasonably successful 
technologies in existence that would not vex 
the current mindset and would help reduce GHG 
emissions as well as meet permitting regulations. 
These include AD and advanced thermal 
technologies (typically gasification, pyrolysis and 
plasma). At present, it is not possible to provide 
an accurate signpost to the winning route, 
except to note that AD, although not currently 
widespread, is respected and would provide a 
solution for appropriate waste streams including 
sewage. Plasma is gaining ground as the rising 
price of energy makes it more of a viable option. 
There is a pure anaerobic pyrolysis pilot plant 
operating on the outskirts of São Paulo that is 
using car tyres to produce fuel and carbon black, 
and reputedly is functioning to specification 
and economically, although it is not clear how 
the gate fees for the tyres are calculated (if 
at all). “Another aspect is that if pyrolysis is 
followed by combustion, there is relatively 
little difference from incineration.” (Juniper 
(2008), Briefing document on the pyrolysis and 
gasification of MSW).

Landfill sites produce significant amounts of 
methane, which are often allowed to leach 
into the atmosphere. There are opportunities 
for flaring technologies, but these are not 
particularly sophisticated and thus far have 
largely been managed by Brazilian firms. 

UK Environment and Water Opportunities in Brazil



Opportunities to use the methane to generate 
electricity do exist, but are much fewer as 
landfill sites tend to be located some distance 
from either habitation or the grid. However, in 
São Paulo there is a landfill site that provides 
more than 22MW of installed power based on 
biogas recovery. 

7.4 NON-HYDRO RENEWABLES

The two key technologies gathering pace in non-
hydro renewables are wind and solar. Current 
Brazilian policy has a goal of achieving 10GW of 
wind-energy capacity by 2020, as opposed to the 
current 605MW. One obstacle to the planned rate 
of installation is the availability of OEM turbine 
components, composites, blades and turbines. 
However, additional plant is under construction 
and this constraint is likely to be overcome within 
the next year or two, unless there is a further 
dramatic push for additional wind farms. 

Tidal

Tidal power is at the early stage of development 
at present. The coasts of Brazil possess coastal 
configurations and sufficiently large tidal ranges 
to provide sites at which potentially large sources 
of tidal energy may be exploited. COPPE/UFRJ 
estimates that potential Brazilian capacity in this 
area is 114 GW. PNERM (Brazilian Programme 
for Ocean Renewable Energy) is gathering data 
on the potential of ocean energy (wave, tide and 
current) and researching types of converters to 
produce electricity. This is a joint initiative from 
universities, research centres, energy companies 
and government agencies to operate a research, 
development and improvement network. Once 
technologies have become mainstream and 
accepted internationally, this will present a 
significant and somewhat untapped opportunity 
for firms wanting to construct and operate tidal 
energy farms on the coast of Brazil.

UK Environment and Water Opportunities in Brazil
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Solar heating

The use of solar heating panels in Brazil 
is growing (from a tiny base), with panels 
increasingly used to provide hot water in homes, 
offices and factories. The leading Brazilian city 
for solar heating is Belo Horizonte, where there 
are tens of thousands of panels on roofs. This is 
in part due to the type of weather in the area, 
which has dry, sunny winters.

Grid infrastructure

Currently, Brazil is experiencing significant 
transmission losses which the state energy 
companies are trying to reduce, but admit 
that they do not have a perfect solution for at 
present. A significant cause of the high losses is 
the large disparity between the generation and 
consumption of electricity. Unfortunately, this 
is true for any renewable (or non-renewable) 
source, as the generation potential is located 
where the resources are available (waterfalls, 
wind, sun, etc). Besides smart grids, one solution 
already adopted in some cases (like the Itaipu 
transmission line) is to transmit electricity in 
continuous current (DC), instead of traditional 
(and cheaper) alternate current (AC).

Although currently embryonic, smart grids 
are becoming increasingly viewed as a way 
to optimise consumption. A recent study by 
Zpryme Research and Consulting estimated that 
the federal stimulus for smart grids in Brazil 
totalled more than R$400 million in 2010. 
Recent approval has been given to Landis+Gyr 
to commence the installation of up to 200,000 
smart meters. This approval came after a two-
year certification process from Inmetro, the 
National Institute of Metrology, Standardisation 
and Industrial Quality. Recently, Aneel, Brazil’s 
energy regulator, announced tentative plans for a 
nationwide roll-out of smart metering, expecting 
to replace approximately 63 million electricity 
meters in the country with smart meters by 
2021. Current industry estimates are that each 
meter will cost more than R$300, equating to a 
minimum investment of R$19 billion.

Optimising ethanol production 

As already noted, any increase in Brazilian 
exports of ethanol for international consumption 
will help to mitigate emissions in other parts 
of the globe. Some 20-25 years ago, ethanol 
production in Brazil was equivalent to 3,000 
litres per hectare, compared to around 7,000 
litres per hectare today. Current production is 
28 billion litres per annum. At present, ethanol 
production technology uses liquid sugar from 
the cane (1st generation). 2nd generation 
technology re-processes the bagasse using 
cellulose hydrolysis, which doubles the yield per 
hectare. This is currently not a viable option, 
but as energy prices increase the technology 
will be adopted when certain price thresholds 
are reached. UNICA , the Sugar Cane Growers 
Association for São Paulo, estimates that ethanol 
production will double using extant under-
utilised arable land (that is not taking virgin or 
forested land) over the next 10 years, using liquid 
sugar only.

Another important issue related to sugar 
cane energy is that, independently from 2nd 
generation ethanol, the bagasse is used to 
generate heat and power in biomass boilers. 
There is the intention to increase the energy 
efficiency of the process, to obtain additional 
energy to generate electricity inside the sugar-
cane mills, and then sell this to the grid. In São 
Paulo state the sector is working to eliminate 
the burning of sugar cane on the field, in order 
to collect and use the bagasse and sugar cane 
straw for boilers. Recent estimates indicate that 
this will increase electricity generation in São 
Paulo by around 3,800MW (equivalent to the 
mean installed power output of Belo Monte 
Hydropower Plant).

Waste cooking oil for biodiesel

Biodiesel production is a developing industry in 
Brazil based on a wide range of virgin oilseed 
crops used as feedstocks, such as soya, palm and 
castor. Biodiesel production in Brazil has risen 
steadily, from approximately 70 million litres in 
2005 to over 2.35 billion litres in 2010. As of 
January 2010, Brazilian diesel-fuelled vehicles are 
required to run on a 5 per cent biodiesel blend 
(B5), up from 4 per cent previously. Moreover, 
lard is increasing its share of total production.
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SOURCE: ANP AND THE BRAZIL OILSEEDS ANNUAL REPORT, 2010

At present, the collection and processing of 
waste cooking oil for biodiesel is in its infancy 
in Brazil. However, there is an opportunity to 
use spent cooking oil for biodiesel provided the 
logistics issues can be overcome. 

7.5 CONCLUSIONS

Although Brazil is a low carbon economy, 
per capita, it still ranks third in global GHG 
emissions. Thus, there are clear opportunities 
for UK firms to participate in reducing the 
country’s carbon dioxide output by using existing 
technologies and processes. There is significant 
government support, backed by policy and 
legislative tools, which will go some way to 
helping organisations play their part in achieving 
the country’s goals. For instance, in São Paulo 
state there is state government funding for 
“green business”. 

7.6 RECOMMENDATIONS

Major opportunities exist in the following areas:

1.  Energy efficiency (advice, optioneering 
and technologies)

2. Using waste for generating fuel and energy

3.  Adding additional non-hydro renewable 
electricity generation

4. Enhancing the grid infrastructure

5. Optimising ethanol production 

6.  Transforming waste cooking oil into 
bio-diesel.

Thus, firms with products and services that 
address these sub-sectors should consider doing 
business in Brazil. Such services include ancillary 
support services in the areas of project design 
and management, carbon-trading mechanisms 
and funds and project validation. Whilst this 
chapter concentrates heavily on Low Carbon as 
it relates to aspects of energy production, there 
are also opportunities in business and financial 
services, consultancy, sports and infrastructure 
development (see chapter 8), design, green 
buildings and cleaner production.

UK Environment and Water Opportunities in Brazil

STATE REFINERIES PRODUCTION 
CAPACITY 
(000 LITRES PA)

PARA  2  23,400

TOCANTINS  2  139,320

MARANHAO  1  129,600

CEARA  3  217,479

BAHIA  3  358,815

PIAUI  1  97,200

GOIAS  4  583,091

MATO GROSSO  23  1,180,423

MATO GROSSO  
DO SUL 

 2  14,760

SÃO PAULO  7  762,742

MINAS GERAIS  6  147,639

RIO DE JA-
NEIRO 

 1  21,600

RONDONIA  2  22,320

PARANA  3  68,400

RIO GRANDE  
DO SUL

 4  863,038

TOTAL  64  4,629,831
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8.1 OVERVIEW

The concept of green building/sustainable 
construction is relatively new to Brazil, although 
it is rapidly growing in importance, particularly 
in the southern states and is being driven by the 
Low Carbon Economy agenda. Private-sector 
projects are increasingly incorporating green 
principles such as energy efficiency, water re-use 
and recycled construction materials, as well as 
intelligent equipment such as smart keys and 
high-security systems. The Brazilian infrastructure 
industry itself is very keen to change its image 
and improve its sustainability credentials. In 
Brazil, the UK is seen as one of the pioneers of 
sustainable construction, and Brazilian industry 
is interested in the UK’s experiences in the 
sector. The World Cup in 2014 and the 2016 
Olympic Games, both to be hosted by Brazil, will 
provide further momentum for the sustainable 
construction movement in the country through 
their respective sustainability requirements, and 
political commitments to ‘Sustainable Games’.

Brazilian environmental legislation is advanced 
compared to other emerging markets, and 
Sustainable Building Certificates such as the 
US’s Leadership in Energy and Environmental 
Design (LEED) and Brazil’s Alta Qualidade 
Ambiental (AQUA) are being adopted in 
many projects. There also appears to be some 
interest in expanding the presence of the UK’s 
Building Research Establishment Environmental 
Assessment Method (BREEAM).

Although there are several large architectural, 
construction and engineering companies in 
Brazil, there is potential for UK companies to 
partner with Brazilian companies in engineering, 
architecture and planning services. Opportunities 
also exist for consulting services in areas 
such as sustainability and energy efficiency, 
refurbishment and/or retrofit.

8  SUSTAINABLE CONSTRUCTION AND 
FORTHCOMING SPORTS EVENTS
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8.2 THE WORLD CUP

FIFA launched an initiative called Green Goal™ 
before the World Cup in Germany in 2006, 
which it expects all subsequent host nations/
cities to embrace. It is outlined in FIFA’s 
‘Football Stadiums: Technical recommendations 
and requirements’, which includes advice and 
solutions for achieving sustainable stadiums. 
The aims of Green Goal™ are to reduce the 
consumption of potable water, to avoid and/
or reduce waste, to create more efficient energy 
systems, and to increase the use of public 
transport to FIFA events.

Host cities will be expected to implement 
the recommendations of the Green Goal™ 
concept in designing both stadia and transport 
solutions for the World Cup. This will create 
opportunities for companies with specialist 
expertise, including environmental design, 
sustainable construction and materials, transport 
consultancy, energy-efficient systems and 
equipment, and waste reduction.

In the first quarter of 2011, the Environment 
Department of Brazil’s Ministry of Urban 
Environment looked at formulating master 
waste management plans for each of the 2014 
World Cup host cities. These are needed to 
manage the additional waste expected from 
both the large numbers of visitors and the 

increase in activity from indigenous business 
meeting visitor needs (restaurants etc.). The 
Waste Management Master Plan will need to be 
sufficiently flexible to dovetail with each host 
city’s waste and transport infrastructure.

8.3 THE RIO OLYMPICS

Rio’s bid created the vision of a ‘Green Games 
for a Blue Planet’. Its Sustainability Management 
Plan (SMP) is based on three pillars - planet, 
people and prosperity -, which will integrate 
the vision’s economic, environmental and social 
elements. In the SMP, table 24 on page 2 sets 
out the specific actions required. 

During Rio’s bid, a special environment 
committee was established to co-ordinate efforts 
across all three levels of government. The federal, 
state and municipal governments have agreed 
to create an Olympic Sustainability Division 
(OSD), a special- purpose agency which will 
provide practical operational delivery capability 
during all stages of the Games. In addition to 
developing and co-ordinating the SMP, the Rio 
2016 Sustainability function will be the point 
of contact to ensure that the International 
Olympic Committee’s (IOC) Technical Manual 
for Environment and Sustainability and Olympic 
Games Impact requirements are followed in the 
SMP and within the OSD’s framework.
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Guarantees have been provided by all three 
levels of government and the relevant competent 
authorities and developers that all construction 
work necessary will comply with local, regional 
and national regulations, and with international 
agreements and protocols regarding planning, 
construction and protection of the environment. 
An Environmental Impact Assessment is 
legally required for any development project. 
For existing facilities, no EIA is needed. 
However, retrofitting assessments introducing 
sustainability-building parameters will be 
undertaken. Rio 2016 will also incorporate a 
sustainability code into the pre-selection phase 
of all providers of goods or services.

Rio 2016 and the federal government have 
identified three Games-related pilot projects to 
advance the sustainable development agenda 
in Brazil:

1.  Construction pilot project: the indoor training 
halls of the Olympic Training Centre (OTC) 
will be designed using new environmental 
technologies and implementing established 
Environmentally Sustainable Design 
(ESD) principles. With a total footprint of 
65,000sqm, this venue will be at the heart of 

the Rio Olympic Park and have the following 
environmental features: a solar skin, clean 
energy, water conservation, natural ventilation 
and sustainable materials. This initiative will 
include a series of applied research projects 
to advance Brazilian and global technologies 
around sustainable sport venues.

2.  Testing of a next-generation hybrid bus: 
operated by fuel cells and/or electrical sources.

3.  Using carbon-credit market revenues in 
social communities: using the global 
carbon-credit market and micro-credit 
institutions to enhance social housing and 
solid waste recycling.

The list and a brief description of these projects 
can be found in Tables 8.1 and 8.2.
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ENVIRONMENT

WATER AT SCHOOL (OLIMPÍADA AGENDA ÁGUA RIO 2016)
A PROGRAMME DESIGNED TO REACH 3,000 STUDENTS FROM 
RIPARIAN AREAS THROUGHOUT THE RIO METROPOLITAN AREA 
TO PROMOTE WATER CONSERVATION PRACTICES.

 1.01 SG

DREDGING OF CUNHA CANAL
PROGRAMME FOR THE REGENERATION OF FUNDAO ISLAND’S 
FUNDAO AND CUNHA CANALS. THE FOLLOWING PROJECTS 
WILL TAKE PLACE:
- DREDGING OF 3,100,000 CUBIC METRES OF SEDIMENT
- LANDSCAPING AND MASTERPLANNING OF FUNDAO ISLAND
- REGENERATION OF 165,000SQM OF SWAMP
-  SANITATION AND MASTERPLANNING OF FUNDAO’S 

RESIDENTIAL AREA
- LAND RECLAMATION AND LANDSCAPING FOR A GEOBAG FIELD
-  DEEPENING OF FUNDAO CANAL TO A MINIMUM DEPTH OF 

EIGHT METERS IN THE CAJU SHIP-BUILDING YARDS
- ENVIRONMENTAL EDUCATION FOR THE COMMUNITY
-  CONSTRUCTION OF A CABLE-STAID BRIDGE LINKING FUNDAO 

ISLAND TO LINHA VERMELHA HIGHWAY
-  CONSTRUCTION OF NEW ROAD ACCESS TO THE ISLAND FROM 

NORTHERN RIO.

 174.39 SG ONGOING

ECOBARRIERS 
INSTALLATION OF NINE NEW AND REPAIR OF SIX EXISTING 
GARBAGE-COLLECTING FLOATING BARRIERS ON THE BAY OF 
GUANABARA AND JACAREPAGUA LAGOONS.

 0.84 
 

SG ONGOING

REMOVAL OF LANDFILL SITES
THE REMOVAL OF LANDFILL SITES WILL TAKE PLACE IN JARDIM 
GRAMACHO, WHERE ABOUT 30 SUCH ILLEGAL SITES HAVE 
BEEN IDENTIFIED. THE SWAMP HABITAT REGENERATION 
OF THE AREAS AFFECTED WILL FOLLOW. FOUR MUNICIPAL 
LANDFILL SITES THAT CONTAMINATE WATERWAYS FLOWING 
TO THE BAY OF GUANABARA WILL BE UPGRADED (PARACAMBI, 
GUAPIMIRIM, MAGE AND BELFORD ROXO).

 23.87 SG

CARBON OFFSETTING
IS SOUGHT THROUGH THE PLANTNING OF 24M TREES 
THROUGHOUT THE STATE OF RIO, 3M OF WHICH IN TIJUCA 
FOREST ALONE.

 29.26 SG

RAPID RESPONSE PLAN FOR ENVIRONMENTAL 
ACCIDENTS 
WILL REQUIRE THE RESTRUCTURING OF THE ENVIRONMENTAL 
EMERGENCY OPERATION SERVICE, TO DEAL WITH THE 
THREAT OF CHEMICAL CONTAMINATION IN THE CITY OF RIO 
DE JANEIRO AND AREAS WHERE THE OLYMPICS WILL TAKE 
PLACE. IT INCLUDES THE CREATION OF A SINGLE REGISTRY 
OF ENVIRONMENTAL ACCIDENTS IN THE CITY, CAPACITY 
BUILDING AND THE ACQUISITION OF NEW EQUIPMENT TO 
ASSIST THE TEAM.

 5.37 SG

PROJECT PERMANENT VENUES/PROJECTS

INVESTMENT
USD MILLIONS

SOURCE OF  
FUNDING

START 
DATE

END 
DATE

Table 8.1 Enviro Programmes I
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ENVIRONMENT

QUALITY IMPROVEMENT PLAN FOR RIO´S BEACHES
PROGRAMME TO IMPROVE THE CAPACITY TO MONITOR 
THE QUALITY OF THE WATER IN THE CITY’S BEACHES AND 
OVERHAUL THE INFORMATION SYSTEM FOR BEACH USERS.

 21.48 SG

PROGRAMME FOR MOBILE MONITORING OF EMISSIONS 
WILL BE CARRIED OUT, WITH THE INSTALLATION AND 
OPERATION OF A NETWORK OF SIX FIXED, TEN MOBILE AND 15 
PORTABLE AIR QUALITY MONITORING STATIONS. THE STATIONS 
WILL BE INSTALLED NEAR THE COMPETITION VENUES, 
ACCOMMODATION OF ATHLETES, AND MAIN ROADS USED TO 
REACH THEM.

 23.87 SG

VEGETABLE OIL REUSE PROGRAMME 
EXPANSION OF EXISTING PROGRAMME PROVE
THIS IS THE EXPANSION TO THE OLYMPIC CLUSTERS OF 
EXISTING PROGRAMME FOR THE COLLECTION AND REUSE  
OF VEGETABLE OIL.

 1.79 SG ONGOING

REGENERATION AND FLOOD CONTROL FOR IGUAÇU, 
BOTAS, AND SARAPUÍ RIVERS
PHASE 01 – IN THREE PHASES, THE REGENERATION AND 
FLOOD CONTROL FOR IGUAÇU, BOTAS, AND SARAPUÍ RIVERS 
WILL CONSIST OF THE ENVIRONMENTAL REMEDIATION OF THE 
THREE RIVERS, THEIR DREDGING AND THE RESETTLEMENT OF 
RIPARIAN DWELLERS.

 113.38 SG

REGENERATION AND FLOOD CONTROL FOR IGUAÇU, 
BOTAS, AND SARAPUÍ RIVERS 
PHASE 02 – PHASE 2 WILL CONSIST OF FURTHER DREDGING OF 
THE WATERWAYS.

 49.84 SG

REGENERATION AND FLOOD CONTROL FOR IGUAÇU, 
BOTAS, AND SARAPUÍ RIVERS 
PHASE 03 – PHASE 3 WILL SEE THE MASTERPLANNING 
AND LANDSCAPE OF THE BANKS OF THE RIVERS, FURTHER 
RESETTLEMENT AND THE CONSTRUCTION OF FLOOD CONTROL 
MEASURES.

 370.08 SG

ENVIRONMENTAL IMPROVEMENTS TO RODRIGO DE 
FREITAS LAGOON
REFURBISHMENT OF EXISITING AND CONSTRUCTION OF NEW 
SEWAGE LIFT STATIONS AROUND THE LAGOON (JARDIM 
DE ALLAH: REFURBISHMENT; CANTAGALO, CAIÇARAS AND 
FARME DE AMOEDO: NEW).
RENOVATION OF THE DRAINAGE RING OF THE LAGOON.
SEWAGE NETWORK OF THE HUMAITA BASIN.
REPLACEMENT OF COLLECTORS AT JARDIM BOTÂNICO.
REPLACEMENT OF PRESSURE PIPES FOR LIFT STATION 
AT LEBLON.
PARTIAL REPLACEMENT OF PRESSURE PIPES AT IPANEMA.

 11.93 SG

PROJECT PERMANENT VENUES/PROJECTS

INVESTMENT
USD MILLIONS

SOURCE OF  
FUNDING

START 
DATE

END 
DATE
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ENVIRONMENT

PSBJ
SANITATION PROGRAMME FOR BARRA DA TIJUCA, RECREIO 
DOS BANDEIRANTES E JACAREPAGUÁ
SANITATION FOR THE JACAREPAGUÁ BASIN
SANITATION NETWORK FOR JACAREPAGUÁ BASIN, WITH LIFT 
STATIONS, PRESSURE PIPES, TRUNK COLLECTORS, COLLECTORS 
AND DOMESTIC CONNECTIONS.

 27.08 SG ONGOING

PSBJ
SANITATION PROGRAMME FOR BARRA DA TIJUCA, RECREIO 
DOS BANDEIRANTES E JACAREPAGUÁ
SANITATION FOR THE ITANHANGÁ BASIN
SANITATION FOR EIGHT BASINS: ITANHANGÁ 2, RIO DAS 
PEDRAS 2, LAGOA DA TIJUCA 2, ITANHANGÁ 1, ARMANDO 
LOMBARDI, JOATINGA, BARRINHA AND JARDIM OCEÂNICO.

29.84 SG ONGOING

PSBJ
SANITATION PROGRAMME FOR BARRA DA TIJUCA, RECREIO 
DOS BANDEIRANTES E JACAREPAGUÁ
SANITATION FOR AVENIDA AYRTON SENNA
SANITATION FOR ABELARDO BUENO AVENUE IN BARRA 
DA TIJUCA, WITH LIFT STATIONS, PRESSURE PIPES, TRUNK 
COLLECTORS, COLLECTORS AND DOMESTIC CONNECTIONS.

 59.67 SG ONGOING

PSBJ
SANITATION PROGRAMME FOR BARRA DA TIJUCA, RECREIO 
DOS BANDEIRANTES E JACAREPAGUÁ
COMPLEMENTARY SANITATION FOR BARRA DA TIJUCA
NEW DOMESTIC CONNECTIONS AND ELIMINATION OF LEAKAGES.

 23.13 SG ONGOING

PSBJ
SANITATION PROGRAMME FOR BARRA DA TIJUCA, RECREIO 
DOS BANDEIRANTES E JACAREPAGUÁ
COMPLEMENTARY SANITATION FOR RECREIO DOS 
BANDEIRANTES, VARGEM GRANDE AND VARGEM PEQUENA
NEW SEWAGE LIFT STATION IN RECREIO DOS BANDEIRANTES, 
AND RENOVATION OF 11 EXISTING LIFT STATIONS, MARAPENDI 
STATION, BARRA STP AND BARRA DA TIJUCA MARINE OUTFALL.

 59.67 SG ONGOING

PDBG
PROGRAMME FOR THE DECONTAMINATION OF GUANABARA BAY
LINKING OF SEWAGE NETWORK IN THE SARAPUÍ BASIN TO 
SARAPUÍ STP

65.64 SG ONGOING

PROJECT PERMANENT VENUES/PROJECTS

INVESTMENT
USD MILLIONS

SOURCE OF  
FUNDING

START 
DATE

END 
DATE

Table 8.2 Enviro Programmes II
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ENVIRONMENT

PDBG
PROGRAMME FOR THE DECONTAMINATION OF GUANABARA BAY
LINKING OF TRUNK COLLECTOR AND SEWAGE NETWORK IN THE 
PAVUNA BASIN TO PAVUNA STP

 143.22 SG

PDBG
PROGRAMME FOR THE DECONTAMINATION OF GUANABARA BAY
ACQUISITION AND INSTALLATION OF MECHANICAL EQUIPMENT 
FOR STP ALEGRIA

 29.84 SG

PDBG
PROGRAMME FOR THE DECONTAMINATION OF GUANABARA BAY
TRUNK COLLECTOR OF FARIA TIMBÓ BASIN

 59.67 SG

PDBG
PROGRAMME FOR THE DECONTAMINATION OF GUANABARA BAY
COMPLETION OF MANGUINHOS TRUNK COLLECTOR
SANITATION FOR MARÉ NEIGHBOURHOOD

 79.96 SG

PDBG
PROGRAMME FOR THE DECONTAMINATION OF GUANABARA BAY
REGENERATION OF MANGUE CANAL
CIDADE NOVA TRUNK COLLECTOR.
MANGUINHOS BASIN TRUNK COLLECTOR, LINKING TO  
STP ALEGRIA.

 119.35 SG

ENVIRONMENT TOTAL 1,235.4

PROJECT PERMANENT VENUES/PROJECTS

INVESTMENT
USD MILLIONS

SOURCE OF  
FUNDING

START 
DATE

END 
DATE

More information on the sanitation and 
decontamination programmes can be found at:

 � PSBJ www.cedae.com.br/raiz/070.asp 

 � PDBG www.cedae.com.br/raiz/080.asp 

A useful website that publishes public tenders on 
a national portal, with information on tenders 
released by the federal government, is Diário 
Oficial da União – portal.in.gov.br

Tenders for water and sanitation in the state of 
Rio are published by CEDAE, the state water and 
sewage company, at www.cedae.com.br (follow 
link “Licitações”).

Information on tenders released by all state 
departments can be found at: 
www.governo.rj.gov.br/licitacoes.asp. 
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9.1 SIZE OF THE OPPORTUNITY

Under PAC, Brazil’s federal government pledged 
R$40 billion (between 2007 and 2010) for the 
country’s environment and water sectors. It 
has now committed a similar amount under 
PAC2 (2011 to 2014). Some experts estimate 
the sector’s value at around R$7.5 - 8 billion 
per annum. However, ABDIB predicts that the 
industry will require more than R$13 billion to 
be invested each year to achieve the results that 
are really needed over the next 20 years. Clearly, 
there is potentially a significant gap which could 
be narrowed via Public Private Partnership (PPP). 

BNDES, which distributes PAC funds, typically 
allocates about 70 per cent to the private 
sector, indicating a preference for infrastructure 
development to be delivered by private firms. 
However, BNDES is only one of the sources of 
finance for PAC projects; other state-owned 
and state-controlled institutions, such as Caixa 
Economica Federal, also play a highly relevant 
role, for instance on the housing programme.

9.2 HISTORICAL CONTEXT

The key challenge faced by Brazil in the past was 
the institutional and contractual framework for 
PPPs. The UK has a very good track record in the 
procurement and management of PPPs, as the law 
is based on Common Law, which allows flexibility 
in contract rules, which are negotiated under Civil 
and Commercial Law. However, the Brazil legal 
system has an Administrative Law tradition, with 
contracts subject to statute in order to protect the 
‘public interest’ and provide transparency.

There was a spate of concessions in the 1990s 
(in particular, toll roads and power plants) largely 
based on the Concession Laws (nos. 987/95 and 
9.074/95). Unfortunately, problems with these 
concessions arose ,as the regulation model was less 
complex and very different from the current PPP 
legal framework. Particular problems included: 

 � Failure of the public sector to provide a 
sufficient regulatory structure to manage the 
relationships with the privatised companies

 � Unenforceable arbitration between the public 
sector and privatised organisations

 � No enforceable compensation for premature 
termination of a concession

 � The constitutions of the privatisations were 
challenged in court and took years to resolve

 � The lenders had no control over the Special 
Purpose Vehicles (SPVs)

 � The government was unable to offer 
subsidies or guarantees to the concessions, 
severely limiting the options for financing 
viable PPPs.

Thus, many foreign investors abandoned 
the concessions, while the whole concept of 
concessions and public private finance left a bad 
taste with Brazlian industry and the public sector.

9.3 RECENT DEVELOPMENTS

However, when President Lula came to power in 
2002, his administration grasped the opportunity 
to improve the statutes governing PPPs. An act 
(11.079) was enacted on 30 December , 2004, 
which provided Brazil with a new legal framework 
for PPPs. The main benefits of this included:

 � Inclusion of remuneration and guarantee 
instruments to strengthen the viability of 
the project, which significantly increased the 
potential for new financing mechanisms

 � Remuneration would be conditioned to 
the achievement of performance standards 
established in contract

 � Lenders had a right to intervene in the 
concession and to control the SPV

 � Premature termination compensation was 
enforceable

 � In September 2005, a formal PPP Guarantee 
Fund (R$ 2.5 billion), to guarantee 
government payment obligations to the 
SPVs, was inaugurated.

9  PUBLIC PRIVATE PARTNERSHIP FOR 
ENVIRONMENT AND WATER
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The legal framework and the general rules for 
competitive bids and contracts defined PPPs as 
administrative concession contracts of two types:

1.  A sponsored concession, which is a 
concession contract for the provision of 
public services or public construction works 
where the Public Administration provides 
a direct payment in addition to the tariff 
charged to and payable by the user.

2.  An administrative concession, under which 
a public service, ranging from public 
construction works to supplying and installing 
fixed assets, is contracted directly or indirectly 
with the Public Administration. The Public 
Administration then compensates the private 
partner for the public service provided.

The following contracts are excluded from the 
PPP legal framework:

 � Value lower than R$20 million

 � Term for less than five years 

 � Providing only labour, equipment, or the 
simple delivery of a public-sector task.

The selection for all PPP contracts must be 
subject to a competitive public bidding process 
via a pre-qualification system and proceeded by a 
public information dissemination seminar.

The main focus for PPPs thus far has been 
on transport infrastructure and prisons. These 
opportunities have attracted interest from many 
international and Brazilian investor groups, such 
as OHL and Dreads of Spain, CCR of Brazil and 
Bombardier of Canada. However, there is also 
increasing momentum for PPPs in the defence and 
health sectors. The first PPP health sector seminar 

was held in Brasilia on 30 September 2010. Such 
investor interest should help reassure the Brazilian 
authorities and generate more PPP projects.

9.4 CONCLUSION

Clearly, the Brazilian government is keen to 
attract investment in PPPs and sees this as a 
fillip to the country achieving the infrastructure 
development needed over the next two decades. 

Research shows that the Brazilian legal 
framework for PPPs provides opportunities for 
UK environment and water companies and their 
professional advisers and lenders.

However, some caution is still required since:

 � There is a need for the education of 
government officials on the financing, 
management and operation of PPPs

 � Dispute resolution requires speeding up; 
Brazilian courts are notoriously slow

 � Legal documents need standardising to enable 
the drafting and negotiation of financing 
and concession contracts in such a way that 
transaction costs are reduced and statute-
acceptable clarity on the contract is provided

 � Long-term debt in local currency is a popular 
approach to financing PPPs in developing 
economies and Brazil’s high interest rates 
could act as a brake.

In conclusion, if professional advisers and 
SPV partners can structure the terms of the 
concession appropriately and ideally share some 
of the risk with the public sector, then PPPs will 
have a significant role in Brazil’s development.

UK Environment and Water Opportunities in Brazil

PROJECT SECTOR TRANSACTION 
VALUE 
R$MILLION

STATUS SIGNING 
DATE

TYPE REMARKS

SÃO PAULO
TAIAÇUPEBA 
(ALTO TIETÊ) 
WATER 
TREATMENT 
FACILITY

WATER & 
SEWAGE

280 FINANCIAL 
CLOSE

18 JUNE 
2008

ADMINISTRATIVE 
CONCESSION

INCREASING 
WATER 
PRODUCTION 
CAPACITY BY 
5M³/S

BHATIA
JAGUAR BE 
PIPELINE

WATER & 
SEWAGE

180 FINANCIAL 
CLOSE

28 OCTOBER 
2008

ADMINISTRATIVE 
CONCESSION

BO 
UNDERWATER 
PIPELINE 
AND WATER 
TREATMENT 
PLANT
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British companies wanting to enter the Brazilian 
market will be competing with both local firms, 
who will have embedded relationships and 
contracts in a complex and very competitive 
business environment and with their competitors 
back in the UK. However, entering the market, 
although not for the faint hearted, is perfectly 
possible provided an appropriate approach is 
adopted. The Road Map below is designed to 
provide basic guidance. 

1.  Initial (sanity) check that your product/service 
is likely to dovetail with local conditions (no 
point trying to supply TRVs to Rio).

2.  Try to have an article about your product/
service published in the relevant technical 
magazine in Brazil (maintain a link with the 
magazine, as in future you may want more 
published). This should be more than a sales 
pitch; it should inform and provide an insight 
into developments. 

3.  Translate relevant marketing/capabilities 
material into Portuguese.

4.  Investigate the opportunity by spending 
a week or two in Brazil (tip: commission 
an Overseas Market Information Service 
{OMIS} report from UKTI to ensure that 
your trip is focused and your meetings 
are optimised. Local UKTI staff know the 
sectors, understand local conditions and 
have a vast network).

5.  Check whether your drive and ethos fit with 
local circumstances.

6. Find a local legal and financial adviser.

7.  By now, you should have a good picture of 
whether Brazil is an attractive market for you.

8.  If yes, then you should start engaging 
local support.

You have a number of choices 
(and combinations thereof):

 � Export market (low risk, especially if 
using contracted, motivated and trained 
local agents);

 � Joint venture – memorandum of 
understanding (MOU) (light touch really, 
but medium risk as the MOU needs to be 
fully understood by all and may not be 
enforceable in the event of failure);

 � Joint venture – equity sharing (medium risk, 
depends on equity required and relationship 
with joint venture partner);

 � Buy local company (high risk without a real 
appreciation of the local conditions); and/or

 � Start your own (very high risk).

The easiest option is probably to start with 
a joint venture, which minimises the risk and 
required capital investment. This provides a 
lower risk period to embed in the market and 
build a relevant network, as well as time to 
review whether a takeover would be a good 
longer-term strategy.

Once in Brazil, adapting to local customs is 
paramount. Tropicalisation, as Brazilians jokingly 
refer to the process of becoming local, involves 
becoming acquainted with local hierarchy, body 
language, communication habits and dress code.

Language is a critical success factor. While 
many senior managers in Brazil are educated 
in the US or Britain, and may be keen to 
practise their English, a number will prefer to 
speak Portuguese. A significant number will 
also need to be addressed in Portuguese when 
the conversation goes beyond the exchange of 
greetings, so hiring native speakers is essential. 
Speaking the language goes beyond verbal 
communication as it demonstrates commitment 
to the market and the country, and helps create 
the personal bonds that form the foundation of 
Brazilian business.

APPENDIX 1: ROAD MAP TO
ENTERING THE BRAZILIAN MARKET
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The following organisations provided their 
valuable time and expertise in compiling the 
background and research for this report.

UKTI and the British Consulate-General in São 
Paulo are very grateful for their contribution.

CEMIG – Energy Company of Minas Gerais 
www.cemig.com.br

ABAS – Brazilian Association of 
Underground Industry 
www.abas.org

ABCON – Trade Association for Private 
Water Concessionaires 
www.abcon.com.br

ABDIB - Brazilian Association of Infrastructure 
and Basic Industries 
www.abdib.org.br

ABETRE – Brazilian Industrial Waste 
Trade Association 
www.abes-sp.org.br

ABRE – Brazilian Association for 
Packaging Industry 
www.abre.org.br

ABRELPE - Brazilian Association of Waste 
Collection and Final Disposal Companies 
www.abrelpe.org.br

ACINH – Commercial and Industrial Association 
of Novo Hamburg 
www.acinh.com.br

AG Concessions - Sub-holding of Andrade 
Gutierrez, Construction Company 
www.agconcessoes.com.br

Attendee Ambiental – Joint Venture between 
ESTRE and SABESP, formed to provide pre-
treatment solutions between effluents and sludge

Banca Consultoria – Company providing
advice in energy, environment, aviation, 
academia and trade 
www.bancaconsultoria.com

Biotec – Brazilian Association for 
Biotechnology and Life Sciences Companies 
www.aplbiotm.com.br/br/institucional_
biotecnologia.php 

British Embassy in Brazil 
http://ukinbrazil.fco.gov.uk/en

CAB Ambiental – Water company belonging 
to Galvão Group 
www.cabambiental.com.br

CAENGE Ambiental – Environmental 
Technology in Waste Management company 
www.caengeambiental.com.br

CBIC – Brazilian Chamber of 
Construction Industry 
www.cbic.org.br

CENBIO – Biomass Centre at the University 
of São Paulo 
http://cenbio.iee.usp.br

Cetesb – Environmental Company of 
São Paulo State 
www.cetesb.sp.gov.br

Charles Schramm – PPP Specialist 

CNTL – National Clean Technologies Centre 
www.senairs.org.br/cntl

CODEMA – Municipal Council for 
Environmental Development 
www.prefeiturapiumhi.mg.gov.br

COPASA – Sanitation Company of Minas Gerais 
www.copasa.com.br

DMAE –Water and Sewage Municipal 
Department of Porto Alegre 
www.portoalegre.rs.gov.br/dmae

DOXOR – Company specialising in 
Environmental Remediation Technology 
www.doxor.com.br

EcoCell – Consultant Company specialising in 
the Environmental sector 
www.ecocell.com.br

APPENDIX 2: ORGANISATIONS
CONTRIBUTING TO THE RESEARCH



Enerbio – Company specialising in the 
reduction of GHG emissions and renewable 
energy projects 
www.grupoenerbio.com.br

FDC – Foundation Dom Cabral, a centre for 
executive and company development 
www.fdc.org.br/en

FEAM – Environment State Foundation for Minas 
Gerais (responsible for the state’s brown agenda) 
www.feam.br

FEPAM – Environmental Protection State 
Foundation Porto Alegre 
www.fepam.rs.gov.br

FIEMG – Federation of Industries for 
Minas Gerais 
www4.fiemg.com.br

FOZ do Brazil – Water company 
www.fozdobrasil.com.br

FPL – Foundation Pedro Leopoldo 
www.unipel.edu.br

HALCROW – Multi-disciplinary 
consultancy company 
www.halcrow.com

HIDROPLAN – Consultancy company 
specialising in environmental issues, 
hydrogeology and toxicology risk evaluations 
www.hidroplan.com/br

HSBC Bank 
www.hsbc.com/br

Ibram - Brazilian Mining Institute 
www.ibram.org.br

Ministry of Urban Environment 
www.mma.gov.br/sitio

National Secretary of Environmental Sanitation 
www.cidades.gov.br/secretarias-nacionais/
saneamento-ambiental/secretaria-nacional-de-
saneamento-ambiental

National Secretary of Habitation 
www.cidades.gov.br

Sabesp - Basic State Sanitation Company 
of São Paulo 
http://site.sabesp.com.br

Santander Bank 
www.santander.com

São Paulo City Hall 
www.prefeitura.sp.gov.br/cidade/secretarias/
meio_ambiente

SEBRAE MG – Brazilian service to support 
small & micro companies 
www.sebraemg.com.br/home/homeportal.aspx

SEMMAM - Municipal environment agency for 
São Leopoldo 
www.saoleopoldo.rs.gov.br

Senergen – Renewable energy company 
www.senergen.com.br

SGW – Environmental consultancy company 
www.sgws.com.br

Sandston-SP – Construction syndicate 
www.sindusconsp.com.br

UKTI Rio 
http://ukinbrazil.fco.gov.uk/pt/about-us/other-
locations/british-consulate-general-rio-d

ÚNICA – Sugarcane Industry Association 
www.unica.com.br

Publications that complement the information in 
this report are:

 � “It’s all to play for – Infrastructure 
opportunities in Brazil: FIFA World Cup 
2014” (UKTI) 

 � www.coneq.org.uk/Brazil_docs/
Infrastructure_Opportunities_WorldCup.pdf

 � “Major Sporting Events in Brazil: Business 
Opportunities and the Legal Framework”, 
(International Bar Association) 

 � Available at www.ibanet.org 

 � “Brazil Business Guide”, an introduction to 
doing business in Brazil (UKTI) Available at 
www.ukti.gov.uk

 � “Construção Civil: Análises e Perspectivas”, 
an overview of the construction market by 
CBIC (available at www.cbicdados.com.br/
files/textos/063.pdf)

 � “Legal Guide. Business in Brazil” 
(co-ordinated by Durval de Noronha 
Goyos, Jr.)

UK Environment and Water Opportunities in Brazil
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GOVERNMENT BODIES

BACEN – Central Bank of Brazil 
www.bcb.gov.br

CONAMA – National Council for 
the Environment 
www.mma.gov.br/conama

IBAMA – Brazilian Institute for the 
Environment and Renewable Resources 
www.ibama.gov.br

IBGE – Brazilian Institute of Geography 
and Statistics 
www.ibge.gov.br

IPEA – Brazilian Institute of Applied Economics 
www.ipea.gov.br/portal

MCT – Ministry of Science and Technology 
www.mct.gov.br

MEC – Ministry of Education 
www.mec.gov.br

MMA – Ministry of Environment 
www.mma.gov.br

SNIS – National System of Information on 
Water and Sewage 
www.snis.gov.br

ASSOCIATIONS

ABAE - Brazilian Association for Water 
and Energy 
www.abae.org.br

ABAG – Brazilian Association of Agribusiness 
www.abag.com.br

ABAS – Brazilian Association of Ground 
Water Industry 
www.abas.org.br

ABCON – Brazlian Trade Association for Private 
Water Concessionaires 
www.abcon.com/br

ABCP – Brazilian Association of Portland Cement 
www.abcp.org.br

ABDIB - Brazilian Association of Infrastructure 
and Basic Industries 
www.abdib.org.br

ABEER – Brazilian Association of Renewable 
Energy Industries 
www.abeer.org.br

ABEPPOLAR - Brazilian Association of Ecology 
& Pollution Prevention 
www.abepolar.org.br

ABES – Brazilian Association for Sanitary and 
Environment Engineering 
www.abes-sp.org.br

ABETRE – Industrial Waste Trade 
Brazilian Association 
www.abetre.org.br

ABIA – Brazilian Association of 
Food & Drinks Industry 
www.abia.org.br

ABINEE - Brazilian Association of 
Electronic Industries 
www.abinee.org.br

ABIT – Brazilian Association of Textile Industries 
www.abit.org.br

ABM – Brazilian Association of Metal, 
Material & Mining 
www.abmbrasil.com/br

ABRE – Brazilian Association for 
Packaging Industry 
www.abre.org.br

APPENDIX 3: CONTACT DETAILS OF 
BRAZILIAN GOVERNMENT BODIES, 
ASSOCIATIONS, STATE ENVIRONMENTAL 
SANITATION COMPANIES AND PRIVATE 
WATER COMPANIES
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ABRELPE - Brazilian Association Waste 
Collection and Final Disposal Companies 
www.abrelpe.org.br

ABRH - Brazilian Association of 
Hydro Resources 
www.abrgh.org.br

AESBE - Brazilian Association of Basic State 
Sanitation Companies 
www.aesbe.org/br

AWMA – Brazilian Air and Waste 
Management Association 
www.awma.org.br

BRACELPA – Brazilian Association of 
Pulp & Paper 
www.bracelpa.org.br

CEMPRE - Brazilian Business Association 
for Recycling 
www.cempre.org/br

IBRAM – Brazilian Association of 
Mining Industries 
www.ibram.org.br

SEBRAE – Brazilian Service to Support 
Small & Micro Companies 
www.sebrae.com/br

SINAENCO – Brazilian Syndicate of Engineers 
and Architects 
www.sinaenco.com/br

SINDUSCON – Brazilian Construction Sindicate 
www.sindusconsp.com/br

STATE ENVIRONMENTAL SANITATION 
COMPANIES

Acre – State Department for Water 
and Sanitation 
www.ac.gov.br

Alamosa – Sanitation Company of 
Alamosa (Casal) 
www.casal.al.gov.br

Amapá – Water and Sanitation Company of 
Amapá (Caesa) 
www.caesa.ap.gov.br

Amazons – Sanitation Company of 
Amazons (Cosama) 
www.cosama.am.gov.br 

Bhatia – Water and Sanitation Company of 
Bhatia (Embasa) 
www.embasa.ba.gov.br

Ceará – Water and Sanitation Company 
of Ceará (Cagece) 
www.cagece.com.br

Distrito Federal – Environmental Sanitation 
Company of Distrito Federal (Caesb) 
www.caesb.df.gov.br 

Espírito Santo – Sanitation Company of 
Espírito Santo (Cesan) 
www.cesan.com.br

Goiás – Sanitation Company 
of Goiás (Saneago) 
www.saneago.com/br

Maranhão – Water and Sanitation Company 
of Maranhão 
www.ma.gov.br

Mato Grosso – Sanitation Company 
of Mato Grosso 
www.mt.gov.br

Mato Grosso do Sul – Sanitation Company 
of Mato Grosso do Sul (Sanesul) 
www.sanesul.ms.gov.br

Minas Gerais – Sanitation Company 
of Minas Gerais (Copasa) 
www.copasa.com.br

Pará – Sanitation Company of Pará (Cosanpa) 
www.cosanpa.pa.gov.br

Paraíba - Water and Sewage Company 
of Paraíba (Cagepa) 
www.cagepa.pb.gov.br

Paraná – Sanitation Company of Paraná (Sanepar) 
www.sanepar.com.br

Pernambuco – Sanitation Company of 
Pernambuco (Compesa) 
www.compesa.com/br

Piauí – Water and Sewage Company 
of Piauí (Agespisa) 
www.agespisa.com.br

Rio de Janeiro – Water and Sewage State 
Company of Rio de Janeiro (Nova Cedae) 
www.cedae.rj.gov.br

Rio Grande do Norte –Water and Sewage 
Company of Rio Grande do Norte 
www.rn.gov.br

Rio Grande do Sul – Sanitation Company of 
Rio Grande do Sul (Corsan) 
www.corsan.com.br

UK Environment and Water Opportunities in Brazil
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Rondônia - Water and Sewage Company 
of Rondônia 
www.rondonia.ro.gov.br

Roraima – Water and Sewage Company 
of Roraima 
www.rr.gov.br

Santa Catarina – Water and Basic Sanitation 
Company of Santa Catarina (Casan) 
www.casan.com.br

São Paulo – Basic State Sanitation Company 
of São Paulo (Sabesp) 
www.sabesp.com/br

Sergipe – Sanitation Company of Sergipe (Deso) 
www.deso-se.com/br

Tocantins – Sanitation Company 
of Tocantins (Saneatins) 
www.saneatins.com/br

PRIVATE WATER COMPANIES

Foz do Brasil 
www.fozdobrasil.com.br

CAB Ambiental 
www.cabambiental.com.br

OHL 
www.ohlbrasil.com.br

SAAB 
www.saab.com.br

Equipav 
www.equipav.com.br

Solví 
www.solvi.com

UK Environment and Water Opportunities in Brazil

APPEN
DIX 3

75



UK Environment and Water Opportunities in Brazil

Acre  AC

Alagoas  AL

Amapá  AP

Amazonas  AM

Bahia  BA

Ceará  CE

Distrito Federal (Brasilia) DF

Espírito Santo  ES

Goiás  GO

Maranhão  MA

Mato Grosso  MT

Mato Grosso do Sul  MS

Minas Gerais  MG

Pará  PA

Paraíba  PB

Paraná  PR

Pernambuco  PE

Piauí  PI

Rio de Janeiro  RJ

Rio Grande do Norte  RN

Rio Grande do Sul  RS

Rondônia  RO

Roraima  RR

Santa Catarina  SC

São Paulo  SP

Sergipe  SE

Tocantins  TO
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The contents of this appendix should be read 
in conjunction with “Major Sporting Events in 
Brazil – Business Opportunities and the Legal 
Framework”, a briefing booklet published by 
the International Bar Association, which is 
recommended reading for companies wishing to 
invest in the Brazilian market.

TAXES

Taxes are levied by the three levels of Brazilian 
government, as follows:

Federal government
 � Personal and company income

 � Profit

 � Production

 � Imports

 � Exports

 � Capital gains

 � Rural property

State governments
 � Motor vehicles

 � Movement of goods

 � Donations

 � Inheritance

Municipal governments
 � Services

 � Urban property

 � Property sales.

The International Bar Association considers the 
Brazilian tax burden (35.3 per cent of GDP) 
high for a developing country, but low when 
compared with developed countries. The UK tax 
burden is 37.9 per cent. 

Brazil has no double taxation agreement with 
the UK, but a Brazilian company can usually 
claim a credit against Brazilian corporate 
income tax paid by its foreign operations, up to 
the limit of the tax that would be due in Brazil 
on the same income.

APPENDIX 5: TAXES
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BRAZILIAN NAME COMMON 
NAME OR 
ACRONYM

ROUGH 
TRANSLATION

TAXING 
AUTHORITY
(FEDERAL, 
F STATE, S 
MUNICIPAL, M)

CALCULATED 
ON

RATE

IMPOSTO SOBRE 
CIRCULAÇÃO DE 
MERCADORIAS E 
SERVIÇOS

ICMS TAX ON 
CIRCULATION 
OF GOODS 
AND SERVICES, 
EFFECTIVELY 
EQUIVALENT TO 
VAT IN THE UK

S TRANSFER 
VALUE

VARIES BY STATE 
AND CATEGORY; 
7% TO 33%

IMPOSTO SOBRE 
SERVIÇOS

ISS SERVICE TAX M BILLING PRICE 
OF SERVICE

VARIES BY 
MUNICIPALITY 
AND CATEGORY; 
2% TO 5%

IMPOSTO SOBRE 
IMPORTAÇÃO

II IMPORT TAX F CIF VALUE 0% TO 35%

IMPOSTO SOBRE 
EXPORTAÇÃO

IE EXPORT TAX F FOB VALUE MOST ITEMS 0%, 
USUALLY 30% 
WHEN APPLIED; 
LIMIT IS 150%

IMPOSTO SOBRE A 
TRANSMISSÃO DE 
BENS IMÓVEIS

ITBI PROPERTY SALES 
TAX

M FAIR MARKET 
VALUE

UP TO 4%

IMPOSTO SOBRE A 
PROPRIEDADE 
PREDIAL E 
TERRITORIAL 
URBANA

IPTU COUNCIL TAX M FAIR MARKET 
VALUE

VARIES BY 
MUNICIPALITY; 
UP TO 1.5% IN 
SÃO PAULO

Income paid by Brazilian companies to foreign 
firms or individuals is subject to a 15 per cent 
withholding tax.

Capital gains by companies established in Brazil 
are treated as tax, and taxed at a rate of 15 per 

cent withholding tax. This may rise to 25 per 
cent when a company is located in a tax haven.

The following tables describe briefly the main 
taxes and payroll expenses potentially faced by 
companies operating in Brazil: 
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BRAZILIAN NAME COMMON 
NAME OR 
ACRONYM

ROUGH 
TRANSLATION

TAXING 
AUTHORITY
(FEDERAL, 
F STATE, S 
MUNICIPAL, M)

CALCULATED 
ON

RATE

IMPOSTO DE RENDA 
PESSOA JURIDICA

IRPJ CORPORATE 
INCOME TAX

F PROFIT, 
WHETHER 
PRESUMED OR 
CALCULATED

15%

ADICIONAL  
DE IRPJ

ADICIONAL DE 
IRPJ

SUPPLEMENTARY 
CORPORATE 
INCOME TAX

F REAL PROFIT, 
WHETHER 
PRESUMED OR 
CALCULATED

10% ON 
PROFITS 
OVER 
R$240,000 
PA

IR NA FONTE IRF WITHHOLDING 
INCOME TAX

F REMITTANCES 
FOR INCOME 
AND CAPITAL 
GAINS BY 
NON-RESIDENTS 
FROM BRAZILIAN 
SOURCES

15% OR 
25%

IMPOSTO SOBRE 
PRODUTOS 
INDUSTRIALIZADOS

IPI TAX ON 
INDUSTRIALISED 
PRODUCTS

F SALE PRICE AT 
FACTORY GATE; 
OR IMPORT 
PRICE

VARIABLE

IMPOSTO SOBRE 
OPERAÇÕES 
FINANCEIRAS

IOF TAX ON FINANCIAL 
OPERATIONS

F CREDIT, FOREIGN 
EXCHANGE, 
INSURANCE, 
STOCKS AND 
BONDS

VARIABLE; 
0% TO 
5.38%

CONTRIBUIÇÃO 
SOCIAL SOBRE O 
LUCRO LIQUIDO

CSL SOCIAL 
CONTRIBUTION ON 
NET PROFIT

F ADJUSTED NET 
INCOME

9% OR 
15%

PROGRAMA DE 
INTEGRAÇÃO SOCIAL 
+ PROGRAMA DE 
FORMAÇÃO DO 
PATRIMONIO DO 
SERVIDOR PUBLICO

PIS/PASEP SOCIAL 
INTEGRATION 
PROGRAMME

F GROSS 
MONTHLY 
BILLING; ALSO 
IMPORTS

0.65% 
AND 
1.65%

CONTRIBUIÇÃO PARA 
FINANCIAMENTO DA 
SEGURIDADE SOCIAL

COFINS SOCIAL SECURITY F GROSS 
MONTHLY 
BILLING; ALSO 
IMPORTS

3%, 4% 
OR 7.6%

CONTRIBUIÇÃO 
DE INTERVENÇÃO 
NO DOMINIO 
ECONOMICO

CIDE EARMARKED TAX F VARIES (EGG. 
FUEL, USE 
OF FOREIGN 
TECHNOLOGY, 
TRADEMARKS 
AND PATENTS)

VARIES
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HELPING YOUR BUSINESS GROW INTERNATIONALLY

UK Trade & Investment is the Government Department that helps UK-based 
companies succeed in the global economy. We also help overseas companies  
bring their high-quality investment to the UK’s dynamic economy acknowledged  
as Europe’s best place from which to succeed in global business. 

UK Trade & Investment offers expertise and contacts through its extensive  
network of specialists in the UK, and in British embassies and other diplomatic  
offices around the world. We provide companies with the tools they require to  
be competitive on the world stage.

For further information please visit www.ukti.gov.uk  
or telephone +44 (0)20 7215 8000.

This document has been produced with the intention that it is viewed on screen.
We encourage the reader to consider the carbon impact of printing this document.

DISCLAIMER
Whereas every effort has been made to ensure that the information given in this document is accurate, 
neither UK Trade & Investment nor its parent Departments (the Department for Business, Innovation and 
Skills, and the Foreign and Commonwealth Office) accept liability for any errors, omissions or misleading 
statements, and no warranty is given or responsibility accepted as to the standing of any individual, firm, 
company or other organisation mentioned.

The paper in this document is made from 50 per cent recycled waste pulp with 50 per cent pulp from 
well-managed forests. This is a combination of Totally Chlorine Free and Elemental Chlorine Free.  
The inks are vegetable oil-based and contain resins from plants/trees and the laminate on the cover 
 is sustainable, compostable and can be recycled. This report hás been written by Jamie Douglas-
Watson, UKTI – Environment & Water, São Paulo.

Published May 2011 by UK Trade & Investment 
 © Crown Copyright


