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Biogas in the Amazon: energy for powering the bioeconomy

This study was developed by Instituto

Biogas in the Amazon: energy for powering the

Escolhas as one of the keys to unlocking the

Escolhas Choices and carried out in

bioeconomy, which aims to map the potential

potential of bioeconomy value chains in the

partnership with the International Center for

of biogas across all of the territories of the

Amazon states.

Renewable Energy (Centro Internacional de

Legal Amazon, including from overage of the

Energias Renováveis - CIBiogás-ER). It features

manioc agribusiness. This is the first step

Since 2019, Instituto Escolhas has dedicated

data about the potential for biogas production

towards developing solutions for the challenge

itself to discussing opportunities in the

in four states of the Amazon – Amapá,

of supply energy in the region, as recently

bioeconomy and proposing solutions to the

Amazonas, Rondônia and Roraima – from

illustrated by the blackout in Amapá. This

barriers to its development. Through studies

municipal solid waste and fish farming. The

bottleneck has been identified by Instituto

and proposals for public policies and private

results are part of a broader initiative, called

sector initiatives, Escolhas addresses critical
factors that include not only the issue of
energy, but also the challenges of access
to forest concessions and genetic heritage,
among others.
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Introduction
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The states of Amapá, Amazonas, Rondônia

It can also supply electricity for public

and Roraima have the potential to generate

buildings, centers for processing and for

136 million cubic meters of biogas per year

distribution of bioeconomy products, such

using just municipal solid waste and fish

as fish or açaí, which require refrigeration.

farming waste.

Alternatively, biogas can be used as a
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Clean, safe and decentralized energy

substitute for cooking gas – around 5 million
All of that biogas can generate 283 GWh/year.

gas cylinders per year – and even in natural

That is enough electricity to supply 107,000

gas vehicles.

homes and benefit 429,000 people1.

BIOGAS
POTENTIAL

136 million
M3/year

283
GWh/year of
electricity

107,000
homes
supplied

429,000
people
benefitted

In this study, the calculation of homes benefitted was based on the average consumption of 220 kWh/month. As for the number of people benefitted,
the study used as reference the average number of residents per home in the North region, according to IBGE.
1

5 million
bottled gas
cylinders for
cooking per
year
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Municipal solid waste is deposited in sanitary landfills, controlled landfills or garbage dumps-which should no longer exist2. Sanitary landfills feature a gas drainage system that allows for
the collection of biogas. In controlled landfills, that mechanism is not always present, and
garbage dumps lack this drainage altogether.
Out of the potential identified in municipal solid waste in the four states, only 20% is used for
energy. There is an unmissable opportunity to channel investments to those units, which
would start treating residue and generating energy, while also solving the challenge of open
air garbage dumps. It means combining the necessary with the essential.

A child walks atop a waste pile in a public landfill.
Photo: Nelson Antoine

BIOGAS
POTENTIAL
IN MUNICIPAL
SOLID
WASTE

80%
is wasted

more than
400,000
people could
benefit

The New Legal Framework for Basic Sanitation establishes the end of garbage dumps in 2020 for
some municipalities and sets 2024 as the deadline for them to be closed in other municipalities.
2
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Biogas in landfills
and garbage dumps
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Despite the potential for biogas generation in fish farming, the use of residue for energy has not been identified in any
of the analyzed cold storage units. This means there is a vast potential to be explored, including in terms of better
technological and energy arrangements and effluent centralization, so as to increase the production scale of biogas in this
industry, in addition to generating savings and boosting business competitiveness.
Estimating the potential of biogas shows how it can be part of the energy solution for the Amazon, especially for inland
cities and isolated communities. A local and secure energy supply is key to improving people’s living conditions and to
leverage activities in the bioeconomy that generate income while preserving the forest and its biodiversity. It can also help

Amazonas Sustainable Development Agency (ADS)

free Amazonian cities of the garbage dump problem.

COLD
STORAGE UNITS
ARE STILL NOT
HARNESSING
BIOGAS

THEY COULD
GENERATE 7.5
GWh PER YEAR
FOR THEIR OWN
CONSUMPTION
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Biogas for fish farming
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The potential for biogas production was

(%), since biogas generation depends on the

calculated in two steps. First, we estimated

availability of organic matter.

the capacity from municipal solid waste,

Fish farming. Photo: Daniela Campos

considering the population of the states

Then, we calculated the potential derived from

(number of inhabitants), the average waste

fish farming residue, locating the cold storage

generation per inhabitant (kg/person), and

units that process fish in the states analyzed

the proportion of organic matter in the residue

and collecting their data on the quantity of
fish caught (kg) and the proportion of fish
discarded (kg), since biogas can be generated
from the residue. Only a small portion of the
fish produced in the region is earmarked for
cold storage units, in which it is possible to
concentrate the residue and generate biogas.
This suggests that the potential presented
here remains a conservative estimate, and
that the real number could be much bigger if
fish processing and the centralization of waste
generated at fairs and other commercial hubs
were further developed.
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The calculations for
estimating potential
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Biogas and energy power plant
Illustration: ShDrohnenFly

Biogas in the Amazon: energy for powering the bioeconomy

Amapá

In Amapá, biogas can be an excellent solution

the potential (488,000 m3/year) is located in

for local fish and açaí processing units that

the municipalities of Calçoene, Oiapoque and

depend on energy for cold storage – and

Macapá, which have nine cold storage units

which suffered decreased production and

for fish processing. They can generate for

incurred losses due to the recent blackout in

their own consumption 1 GWh of electricity

the state. It is also capable of guaranteeing

per year – the same as the amount consumed

safety in supplying isolated communities.

by 383 homes.

The generation of organic raw material
is everywhere, illustrating what can be
harnessed through biogas.
The state of Amapá has the potential to collect
15 million cubic meters of biogas per year

The city of Macapá concentrates the greatest

from municipal solid waste and the residue of

total potential for biogas – almost half. Next

fish farming.

come the municipalities of Santana and
Laranjal do Jari. Almost all of that capacity

That is enough to generate 31 GHh of

comes from municipal solid waste. Macapá

electricity and supply 12,000 homes or

has a sanitary landfill that collects biogas, but

50,000 people – the equivalent to the

it is not used for energy. That unit alone can

population of Laranjal do Jari, the third

supply the equivalent of 6,000 homes with

biggest municipality in Amapá.

electricity. If fish farming alone is considered,

Biogas in Amapá
15 million m3/year of biogas
31 GWh/year of electricity
12,000 homes supplied
50,000 people benefitted
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Biogas potential in Amapá
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Roraima

state after Manaus – not as well as additional

Other municipalities with cold storage units are

energy to supply smaller ones.

Jutaí, Fonte Boa, Coari, Anamã, Manaus and

Amapá

Tefé. Altogether, they can generate 3.8 Gwh of

In Amazonas, the total potential for biogas

electricity per year for their own consumption,

is also in the most populous municipalities:

or the equivalent to more than 1,400 homes.

Manaus, Parintings, Itacoatiara and
Amazonas

Manacapuru, since the largest volume of
biogas can be found precisely in municipal solid
waste (75 million m³/year). Biogas is already

Acre
Rondônia

being harnessed for electricity at the Manaus

Biogas in Amazonas

Sanitary Landfill, using a 3MW powered plant
installed there. There is an opportunity for

Among the states analyzed, Amazonas state

controlled landfills and garbage dumps in the

has the greatest potential for generating

state – there are at least 28 of them – to be

biogas: 77 million cubic meters per year.

transformed into sanitary landfills. and for

77 million m3/year of biogas
160 GWh/year of electricity

the experience with the Manaus landfill to be
Harnessing energy from this capacity allows

60,000 homes supplied

reproduced³.

for the generation of 160 GWh of electricity per
year, supplying more than 60,000 homes, in

The municipality of Manacapuru also has

addition to benefiting 242,000 people – that

significant potential for biogas based on fish

is, both the municipalities of Parintins and

farming residue, since it has three cold storage

Itacoatiara, the largest municipalities in the

units, including the largest one in the state.

202,000 people benefitted

There is already a draining system in sanitary landfills that allows
for the collection of biogas. Controlled landfills do not always feature
this system, and garbage dumps lack them altogether.
3

Instituto Escolhas

10

Biogas potential in Amazonas
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municipal solid waste: Porto Velho, Ji-Paraná,
Ariquemes, Vilhena and Cacoal.
In addition, the capacity identified in fish
farming is substantial: 1.3 million cubic meters
per year, since Rondônia is the top producer

Rondônia

of native fish, which are raised in fish farms
and, among the states analyzed, the second
in processing volume in cold storage units,
behind only Amazonas. The biogas potential
generated from the processed fish residue is
enough to supply 2.6 GWh of electricity per

Rondonia’s biogas potential totals 33 million

year, a volume that would be available for the

cubic meters per year. It can generate 69GWh

fish cold storage units’ own consumption in

per year of electricity – enough to supply

the municipalities of Ariquemes, Itapuã do

26,000 homes, befitting 104,000 people,

Oeste, Porto Velho and Vale do Paraíso.

nearly the population of Ariquemes, the
state’s third largest municipality.
The greatest biogas potential in the state of
Rondônia was identified in the most populous
municipalities, due to the available volume of

Biogas in Rondônia
33 million m3/year of biogas
69 GWh/year of electricity
26,000 homes supplied
104,000 people benefitted
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Biogas
Amazonaspotential in Rondônia
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Biogas potential in Roraima
supplied by thermoelectric plants powered
by fossil fuel, which reveals the energy

Roraima

bottleneck and the need to strengthen the
state’s energy supply.

Amapá

Sixty percent of the entire biogas potential
is found in the capital, Boa Vista. It is the
most populous municipality in the state and
concentrates a large volume of municipal
solid waste, and a cold storage unit is being
Roraima’s biogas potential totals 11 million

installed there. With the production of biogas

cubic meters per year. It can generate

and its use for energy, that cold storage unit

24 GWh per year of electricity, enough to

can generate, for its own consumption, 23,976

supply around 9,000 homes, benefitting

kWh per year of electricity, the same quantity

36,000 people – a little more than the entire

used, on average, by 324 people.

Amazonas

population of Rorainópolis, the second largest
municipality in the state. Roraima is also

In addition to Boa Vista, the study identified

the only Brazilian territory without link to the

significant potential for biogas collection

National Interconnected System (Sistema

from municipal solid waste in Rorainópolis,

Interligado Nacional – SNI), which is why it is

Pacaraima, Cantá and Caracaí.

Rondônia

Biogas in Roraima
11 million M3/year of biogas
24 GHh/year of electricity
9,000 homes supplied
36,000 people benefited
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Biogas Energy
Generation
Program:

2

Amazon Energy
Plan
The Program for

3

Financing
and Economic
Incentives

4

Processing
Centers for
Bioeconomy

A Biogas Energy Generation

Biogas Energy Generation should

The BNDES, the Banco da

Products

Program should be developed,

be embedded within a broader

Amazônia, Santander, Itaú,

It is important to encourage

with the Ministries of Mines

plan, the Amazon Energy Plan,

Bradesco4 and other banks

processing centers for

and Energy and Regional

also under the Ministries of

should improve the condition

bioeconomy products, such as

Development at the helm.

Mines and Energy and Regional

for and broaden the available

Amazon fish, fruit and roots,

The plan should boost energy

Development. It should establish

financing for biogas. It is also

among others. This would make

generation in sanitary landfills

– based on population needs,

necessary to facilitate the path

it possible to attain scale and

and promote the conversion of

on bioeconomy value chains

between entrepreneurs and

add value to products while

controlled landfills and garbage

and resource availability in each

credit lines. In addition, the

concentrating the generation of

dumps so that they also generate

territory – an energy plan that

creation of economic incentives,

residue for better harnessing of

energy. In addition, there is a

ensures that demand is met with

even if transitional, can stimulate

biogas as an energy source.

need to enable the harnessing

safe, clean and decentralized

adherence to the first biogas

for energy of biogas in fish

energy sources.

projects in the municipalities and

cold storage units and in other
agroindustries, such as those of
açaí and manioc, among others.

in bioeconomy businesses.

In July 2020, these three private banks launched a plan to
promote sustainable development in the Amazon. Because of
this, it is important that they promote clean energy sources,
such as biogas, that can boost the bioeconomy chains.
4
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7 measures for boosting biogas
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There is a need to develop a
specialized working force through

6

Research and Development
It is essential to channel resources
from sectoral funds and others

7

Development of a chain of
suppliers
It is necessary to boost the supply

capacity-building and upgrading of local

to biogas Research and Development. This

of equipment dedicated to biogas (i.e., motors

actors for the installation of biogas energy

would allow for testing of technological and

and generators, among others), with specific

and electricity generation plans and for the

business arrangements (pilot projects), taking

electricity technology. This would increase

maintenance and operation of those units.

into account the particularities of the available

the efficiency relations and help boost local

The System S can be an important ally for

residues and of each territory, so as to

and regional chains. Suframa and Sudam

turning capacity-building into a reality. In

generate information that sector agents need

should encourage these chains.

addition, the states’ structures for basic and

to make decisions about their investments.

professional education can be harnessed
toward this goal.
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Upgrading the working force

http://escolhas.org/biblioteca/estudos-instituto-escolhas/
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Read the complete study:
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