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Environmental risks
of power plants
Hydroelectric
dams

Natural Gas
Thermoelectric
Power Plants

risks

risks

46

34

Greenhouse gases: a risk of plants
relying on fossil fuels
Greenhouse gases represent a significant environmental risk of fossil fuel-powered thermoelectric plants, such
as the natural gas-powered thermoelectric plants analyzed here. An assessment of the emission potential of
these gases is essential in order to compare the different technological paths and the alternatives for energy
production, and it should be considered as a criterion for financing of the electricity sector.

Wind farms

29
risks
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This is an unprecedented contribution, arrived

analysis, for other types of power generation and

at through an environmental risk matrix that

infrastructure more broadly.

quantifies and lists the risks posed by these three

The environmental risk matrix serves as a

In analyzing three types of power plants, this study

types of power plants. The study offers a decisive

guide so that the analysis of future requests for

shows that hydroelectric dams have the highest

instrument for financial institutions and confirms

resources may incorporate the risks identified and

number of risks to the environment. They are

the feasibility of incorporating the environment

so that decisions about rejecting or accepting a

followed by thermoelectric natural gas plants and,

and climate in an objective, standardized,

request for financing, in addition to its conditions,

finally, by wind farms, which must be taken into

and transparent way into risk calculations

reflect financial institutions’ commitments to

account when financing of these projects.

for management decisions around financing

environmental preservation and addressing

these projects and, following the same logic of

climate change.

Overflight at the Belo Monte dam, in Vitória do Xingu, Pará.
Photo: © Marcos Corrêa / PR - Agência Brasil
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The results of the risk matrix show that

changes in water availability2 and greenhouse gas

Committee to oversee banks’ environmental com-

hydroelectric plants have up to 46 risks1, such

emissions. Since they use fossil fuels, the financing

mitments and their practical results. With respect

as interference in the lands of indigenous and

of new plants of this type aggravates the climate

to wind farms, the environmental risk matrix shows

quilombola (Afro-descending) peoples and areas

crisis and the impact of those who finance such

that they pose the least number of risks, in addition

inhabited by traditional communities, causing

projects on the problem. Around the world, there

to not emitting greenhouse gases during operation.

damage to fishing and other extractive activities,

are already movements and commitments in the

Among the 29 risks identified are changes in the

not to mention deforestation.

financial sector to stop investing in fossil fuels,

landscape and noise levels, in addition to bird and

although little is said about the subject in Brazil3. In

bat collisions with the wind turbines.

Natural gas thermoelectric plants, on the other

other countries, there are also rules to control this

hand, pose up to 34 environmental risks, including

effect. In France, for instance, there is a Monitoring

Galinhos, Rio Grande do Norte, Brazil - 07/04/2017. Wind turbines at sunset on the
Galinhos Peninsula. Photo: Caio Pedemeiras.
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In order to arrive at these results, the

After this complex identification, an innovative

as changes in location, the technology employed,

environmental risk matrix was developed from a

method of scoring the importance of impacts was

and project size, among others) or even render

careful analysis of thousands of pages of scientific

developed. Each impact was classified in terms of

unfeasible, and should be incorporated into

publications, as well as ten project Environmental

duration and reversibility, and parameters were

financing risk assessments.

Impact Studies and Reports, in order to identify

developed to assess its magnitude. The magnitude

and distinguish among the diverse and numerous

of each was determined through the combined

Today, there is an urgent need for mandatory

impacts of electric power plants (hydroelectric,

analysis of these attributes. All impacts ranging

instruments that are standardized and transparent

natural gas thermoelectric and wind power) in

from medium to great magnitude were considered

so that the country’s financing reflects practices

anthropic,4 physical, and biotic environments

risks, since – due to their severe effects on society-

and environmental standards that are compatible

during the planning, implementation, and

-they can change the project configuration (such

with this shared responsibility.

operation phases.

Aracaju, SE - Porto de Sergipe I Thermoelectric Plant, opened in August 2020.
Photo: Alan Santos / PR
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Preserving the planet for this and future
generations. Yet, while some countries have

Instituto Escolhas drafted a regulation proposal for the

already adopted regulations in this direction,

Central Bank to require financial institutions to consider the

in Brazil rigid environmental criteria are still

environment and climate in their risk analysis for granting

lacking for financing, and we live with the trail of

financing for infrastructure projects. The proposal calls for

destruction left by projects like Belo Monte and the

an environmental risk matrix be adopted, since it is key to

Mariana and Brumadinho dams.

objective, standardized, and transparent analyses. With such a matrix,
it is possible to accept or reject a request for financing and to establish the right conditions.

The adoption of the environmental risk matrix fills

In addition, with its methodology and logic of analysis, it is possible to evaluate other electricity

that gap by creating an instrument for objective,

generation and infrastructure sector projects more broadly. The proposal for regulation by

standardized, and transparent analysis that allows

Instiuto Escolhas was submitted to public consultation in order to collect inputs during the period

projects to be financed in ways that are aligned

February 10 - March 10, 2021. The consolidated document can be accessed at:

with combating climate change and environmental

<https://www.escolhas.org/policy-brief/>.

conservation, rather than those that cause serious
damage, affecting the lives of thousands of
Brazilians and the country’s image abroad, which
keeps investors away.

The risks identified for the three types of plants, considering the conditions analyzed, are not necessarily the maximum number of risks that a given project can present.
The Escolhas study “Electric Sector: How to price water in a scenario of scarcity” shows that water is a basic input for the electric sector and that lack of water availability can cost the sector billions of reais. For thermoelectric generators, the cost could reach up to R$ 100
million per year and, for hydroelectric generation, up to R$ 2.5 billion per year, which would have a direct impact on consumer energy tariffs. Access this and other Escolhas studies here: <https://www.escolhas.org/biblioteca/estudos-institutoescolhas/>.
3
See a list of commitments to divest fossil fuels here: <https://gofossilfree.org/divestment/commitments/>.
4
The anthropic environment refers to the socioeconomic environment.
1

2
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The results of the environmental risk matrix
The tables below show the number of environmental risks identified for each type of power generation plant, in its implementation and operation5 phases, as well
as some examples.
A summary with all of the identified risks to be considered in the financing analysis is presented at the end of the document.
Implementation

Hydroelectric
Dams

Natural Gas
Thermoelectric
Plants

Wind farms

5

28
23
21

Operation

18
11
8

Total

46

Interference in Indigenous, Quilombola Lands
or traditional population areas
Deforestation
Interference with ichthyofauna (fish)
Interference with fish farming

34

Greenhouse gas emissions and changes in air quality
Reduction of water availability
Interference with other land uses
Changes to the quality of soil and surface and subterranean water

29

The study also identified impacts in the project planning phase, but they do not fall into the category of environmental risks.

Landscape changes
Noise level changes
Bird and bat collisions with wind turbines

8
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The construction and application
of the environmental risk matrix
The environmental risk matrix was developed
so that objective criteria can be incorporated by
financial institutions into their risk analysis when
evaluating new financing for hydroelectric dams,
natural gas power plants and wind farms – given
its representativeness in the Brazilian6 electrical
grid – and to support decisions on whether to
reject or accept projects and, in the latter case,
the conditions for financing.
Initially, a careful analysis was carried out of
scientific publications and ten Environmental
Impact Studies and Reports7 – which are a
requirement for the licensing process8 – in
order to identify and distinguish among the
different impacts that these electric power
generation projects have on anthropic, physical,
The Xingó Hydroelectric Dam in the São Francisco River. Photo: Paulo Arsand.

and biotic environments during the planning,
implementation and operation phases.

9
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Next, we developed a scoring method for

attributes (magnitude, duration and reversibility)

were carefully examined, with researchers and

assessing impacts, with the aim of defining

in order to define its magnitude, which can be

technical reviewers relying on their experience so

those that represent environmental risks.

small, medium, or large. Thus, for example, an

as to guarantee the robustness and precision of

To achieve this, we classified the duration

impact of small magnitude that is temporary and

the results presented.

(temporary or permanent) and reversibility

has reversible effects is less significant than an

(reversible or irreversible) of each impact and

impact with larger magnitude that is permanent

Therefore, the results of the environmental

elaborated parameters to classify its magnitude

and has irreversible effects.

risk matrix is a reliable source of information
for financial sector analyses. In addition,

(small, medium or large)9.
All negative impacts, from medium to great

following the methodology and logic of analysis,

As for the magnitude parameters, the change

magnitude, were considered to be environmental

it is an instrument to guide risk analysis for

in water availability caused by a natural gas

risks, as they have severe effects on society

other electrical generation projects, such as

thermoelectric plant, for example, is considered

and can therefore change the configuration

photovoltaic power plants and thermoelectric

of large magnitude when there is a reduction

of a project (for instance, through changes in

power plans that rely on other fossil fuels, as

in the volume of water available for other uses,

location, technology used, and the size of the

well as for infrastructure more broadly.

while that same impact is considered of medium

project), or even render it unfeasible, and must

magnitude when there is interference with water

be incorporated into risk analysis for financing.

With this matrix of risks, the bases were formed
for an analysis pathway, using a methodology

resources without compromising their use.
These parameters were prepared for the other

This is a complex analysis, given the large

and objective, standardized criteria. These

identified impacts and can be accessed in the

number of varied environmental impacts that

can be used, for example, by a facility, by a

technical report that supports the preparation of

projects present, which is also reflected in the

department or a company specialist who is

this executive summary10.

extensive volume of scientific research carried

able to provide the analysis of each project for

out on each of them and in Environmental Impact

the dedicated areas, to analyze the financing

Based on this classification, we analyzed

Assessments / Environmental Impact Reports

risks, and to define its conditions at financial

each impact taking into account its combined

thousands of pages long. These documents

institutions.
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Environmental Risk Matrix: Power Generation Plants

can bring, in an objective way and with clear
parameters, environmental issues – which

Magnitude

Duration

Reversibility

Magnitude

Reversible

Small

the granting of financing for infrastructure

Irreversible

Medium

X

projects. The matrix is key so that these

Reversible

Medium

X

Irreversible

Medium

X

Reversible

Small

Irreversible

Medium

X

Reversible

Medium

X

Irreversible

Large

X

Reversible

Medium

X

Irreversible

Large

X

Reversible

Large

X

Irreversible

Large

X

are considered as mere externalities – to the
decision table of the banks when they evaluate

issues are no longer seen just as an image
problem, or as a reputational risk, but rather
are incorporated into the business, given the

Small
Small
Medium

Temporary
Permanent
Temporary

recognition of their impacts on companies’
profitability and on the lives of thousands of

Medium

Permanent

Brazilians. The application of the risk matrix will
allow for assessing the degree of effectiveness
of banks’ commitments to the environment and
the direction of their investments so as to help
Brazil build a low carbon economy.

Large
Large

Temporary
Permanent

Risks

Hydroelectric, wind farms and natural gas plants accounted for 85% of electricity generation in the country in 2020, according to ANEEL data, available at: <https://www.aneel.gov.br/dados/geracao>.
Three Environmental Impact Studies were analyzed for wind farms, three for natural gas thermoelectric plants, and one for hydroelectric plants, in addition to two Environmental Impact Reports for hydroelectric plants and one for thermoelectric plants. These documents are
made available by the environmental agencies responsible for licensing the projects.
8
Environmental Impact Studies are required for environmental licensing, as provided for in CONAMA Resolution No. 01/198, and are made available by the agencies responsible for licensing.
9
The attributes considered for the classification of impacts, as well as the analysis of magnitude and significance, are required by CONAMA Resolution 01/86.
10
The technical report is available with this document at: <http://escolhas.org/biblioteca/estudos-instituto-escolhas>
6
7
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Hydroelectric Plants | 46 environmental risks identified
Implementation

Operation

Interference in Indigenousand Quilombola (Afro-descending) Lands or other traditional peoples' areas
Interference with archaeological, historical and architectural heritage
Deforestation (suppression of vegetation cover)
Intervention in Permanent Preservation Areas (APPs)
Change to superficial dynamics
Interference with aquatic biota
Interference with ichthyofauna (fish)
Displacement of fauna
Risk of accidents involving fauna
Risk of accidents involving venomous fauna
Increase in hunting pressure
Change to water table level
Change in sediment patterns
Increase in noise, vibration levels and dust generation
Chante to soil quality and surface and subterranean water
Reduction of extractive activity due to the loss of areas
Interference with fish production
Loss of agricultural and ranching land
Reduction of areas for leisure activities and related jobs
Interference with other economic activities
Forced displacement of population
Loss of access
Disturbances to the population
Increase in population influx
Pressure on public services
Interference with third party property
Damage to property heritage
Discharge of workers

Deforestaqtion (suppression of vegetation cover)
Interference with acquatic biota
Interference with ichtyofauna (fish)
Change to environment
Loss of spaces for feeding and reproduction of fish
Displacement of fauna
Risk of accidents involving fauna
Risk of accidents with venomous aninmals
Change in the water table level
Change in the quality of water
Change to landscape
Induced seismic activitu
Change in the flow regime from lotic to lentic (physical means)
Change in the flow regime from lotic to lentic (biotic means)
Interference with fishing and other extractivist activities
Loss of access
Stress caused to the population due to the possibility of the accidents with the dam and induced seismic activity
Forced displacement of the population
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Thermoelectric Plants Powered by Natural Gas
34 environmental risks identified
Implementation

Operation

Interference in Indigenous and Quilombola (Afro-descending) lands or other traditional peoples areas
Interference with archaeological, historical and architectural heritage
Deforestation (destruction of vegetation cover)
Intervention in Permanent Preservation Areas (APPs)
Increase in noise and vibration levels
Change in air quality
Change in the quality of surface and subterranean water and of the soil
Reduction in extractive activity due to the loss of areas
Change in surface dynamics
Interference with aquatic biota
Interference with ichthyofauna (fish)
Displacement of fauna
Accidents with fauna during the suppression of vegetation
Risk of accidents with venomous animals
Increase in hunting pressure
Forced displacement of population
Loss of access
Population influx
Pressure on public services
Discharge of workers
Interference with the property of third parties
Damage to property heritage
Disturbances to the population

Greenhouse gas emissions and changes to air quality due to the burning of natural gas
Reduction in water availability
Interference in water availability
Interference with other land uses
Changes in soil quality and surface and subterranean water
Interference with aquatic biota
Interference with ichthyofauna (fish)
Landscape change
Disturbances to the population
Stress caused to the population due to the risk of accidents involving the use of gas as fuel
Risk of gas pipe explosion
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Wind farms | 29 environmental risks identified
Implementation

Operation

Interference with Indigenous and Quilombola Lands or traditional peoples areas
Interference with the archaeological, historical and architectural heritage
Loss of vegetation cover
Intervention in Permanent Preservation Areas (APPs)
Interference with ichthyofauna (fish)
Interference with aquatic biota
Increase in noise levels
Change to air quality
Change to soil quality and to surface and subterranean water
Change to surface dynamics
Displacement of fauna
Accidents with fauna
Risk of accidents with venomous animals
Loss of access
Reduction in extractive activity due to the loss of areas
Forced displacement of population
Damage to property heritage
Population influx
Pressure on public services
Desmobilização da mão de obra
Discharge of workers

Landscape change
Bird and bat collisions with the wind turbines
Interference with other land uses
Change in the noise level due to wind turbine operation
Impacts to fauna due to the noises of wind turbine operation
Disturbances to the population due to the emission of noises by the wind turbines
Electromagnetic interference of the wind turbines
Disturbances to the population due to the electromagnetic interference of the wind turbines on communications
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See the full study at:
http://escolhas.org/biblioteca/estudos-instituto-escolhas/
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