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O impacto da eficiência
energética nas compras
públicas

108 GWh 

R$ 84 milhões 

55 mil
residências 

17 GWh 

R$ 13 milhões 

11,5 milhões 

Se as geladeiras e os aparelhos de ar-condicionado 
adquiridos no Brasil por meio de compras públicas já se 
encontrassem na mais alta classe de eficiência energética:

de energia elétrica deixariam de 
ser consumidos pelo Governo 
Federal em uma década. 

de energia elétrica deixariam de ser 
consumidos pelo estado de São Paulo em 
uma década, o suficiente para abastecer 8,5 
mil residências durante um ano. 

seriam poupados pelo governo paulista em 
contas de luz em uma década.

de merendas poderiam ser oferecidas na 
rede regular de ensino do estado . 

poderiam ser atendidas com 
eletricidade durante um ano1.

em contas de luz seriam poupados para 
os cofres públicos em uma década.

  O número de domicílios que poderiam ser atendidos adota como base a média de consumo dos domicílios brasileiros 
em 2020, que é de 165,1 kWh/mês, de acordo com a EPE (Empresa de Pesquisa Energética).
  Considerando duas doses da vacina CoronaVac, com custo de R$ 58,20 por dose. 
  O número de veículos adota estimativas do PROCEL, disponíveis em: <http://www.procelinfo.com.br/
resultadosprocel2019/Procel_rel_2019_web.pdf>.
  Considerando o valor por merenda igual a R$ 1,14. 
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biogas for the Amazon

537
million
m3

38%

1,1
TWh 

556,000 

2,2 
million  

This study features the potential 
for biogas production from urban 
solid waste, fish farming, and 
manioc cultivation across all of 
the Amazon states. 

people can benefit

of biogas can be produced in the 
Amazon annually of electricity can be 

generated each year with 
Amazon biogas

homes can be supplied 
with electricity

of the electricity of isolated systems could be generated from biogas. Those 
systems are located in the Amazon and are supplied by plants that burn fossil 
fuels, such as diesel oil, which are expansive and polluting. 
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Amazon states

Roraima
11 million m3 of biogas
24 GWh of electricity
12,000 homes supplied
46,000 people benefit

Amazonas
77 million m3 of biogas
161 GWh of electricity
80,000 homes supplied
348,000 people benefit

Acre
13 million m3 of biogas
26 GWh of electricity
13,000 homes supplied
51,000 people benefit

Tocantins
28 million m3 of biogas
59 GWh of electricity
30,000 homes supplied
102,000 people benefit

Maranhão
113 million m3 of biogas
235 GWh of electricity
117,000 homes supplied
466,000 people benefit

Pará 
168 million m3 of biogas
349 GWh of electricity
174,000 homes supplied
706,000 people benefit

Amapá
15 million m3 of biogas
31 GWh of electricity
16,000 homes supplied
66,000 people benefit

Rondônia
33 million m3 of biogas
69 GWh of electricity
34,000 homes supplied
116,000 people benefit

Mato Grosso
77 million m3 of biogas
160 GWh of electricity
80,000 homes supplied
262,000 people benefit
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This new study, developed by Instituto Escolhas and carried out in 

partnership with the International Center for Renewable Energies 

(CIBiogás-ER), reveals the potential for biogas production in all Amazon 

states1, taking advantage of urban solid waste – garbage collected by 

municipalities – and waste from fish farming and the production of manioc 

flour, which are important activities in the biome's bioeconomy.

 

With a potential of 537 million cubic meters of biogas, which can be produced 

annually across the region, it is possible to generate 1.1 TWh of electricity – enough 

to supply 556,000 homes and benefit 2.2 million people across the Amazon2.

 

To give an idea of the possibilities, with all this energy it would be possible to 

supply 38% of the electricity that is currently consumed by isolated systems3, 

which are located primarily in the Amazon and which lack a connection to 

the country's interconnected power grid4. Those systems generate local 

energy from plants that burn fossil fuels such as diesel oil and which, besides 

being polluting, are expensive. Costs are estimated at around R$7.6 billion 

per year5, an amount paid for by all Brazilians through their electricity bills6.

 

In contrast to fossil fuels, biogas is a clean energy that is produced locally 

– which creates security for users and allows for the diversification of the 

country's energy matrix and the decentralization of power generation.  It 

thus offers a way to supply the population and bioeconomy businesses, 

which can generate their own energy and reduce costs. In addition, biogas 

combines energy generation with proper waste treatment, contributing to 

the environment, sanitation, and sustainable development of the Amazon.

 

Given its vast potential throughout the Amazon, this source of clean 

energy should not be neglected. It is necessary to introduce a Biogas 

Power Generation Program to stimulate power generation in landfills and 

the use of biogas in bioeconomy businesses, such as fish farming and 

manioc flour production, in addition to other agribusiness activities.

1 The study comprises the states of the Legal Amazon: Acre, Amapá, Amazonas, Maranhão, Mato Grosso, Pará, Rondônia, Roraima, and Tocantins.
2 Detailed results and the methodology used in this study can be accessed in the technical report available at: <www.escolhas.org/biblioteca>. The calculation of the number of homes supplied with electricity uses an average consumption of 167 
kWh/month. The number of people benefited takes into account the average number of inhabitants per residence in each of the states of the North region, according to data from the Brazilian Institute of Geography and Statistics (IBGE).
3 The consumption of isolated systems is 2.913 GWh per year, according to the Monthly Review of the Electric Energy Market (February 2020) by the Energy Research Company (EPE).
4 The isolated systems are located in Acre, Amazonas, Amapá, Mato Grosso, Pará, Rondônia, and Roraima, in addition to the island of Fernando de Noronha.
5 Amount budgeted to cover costs in 2020, according to the Electric Energy Trading Chamber (CCEE) in the '2020 Sectoral Accounts Budget Report'.
6 The cost of fuel used in the isolated systems, such as diesel oil, is passed on to consumers around the country through the Fuel Consumption Account (CCC), which is charged on the electricity bill.

Introduction
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The greatest 
potential for 
harnessing 
energy from 
biogas in the 
Amazon is found 
in urban solid 
waste (98%). 

Using the trash from the municipalities, 
it is possible to produce 528 million cubic 
meters of biogas per year.

Enough to generate 1,095 GWh of clean 
electricity, supplying 547,000 homes 
and 2.1 million people. Of this potential, 
only 6% is currently being used for power 
generation in the sanitary landfills of 
Manaus (AM) and Rosário (MA). There is 
a great opportunity to generate power in 
the other 23 landfills in the Amazon.

Urban waste can 
become clean energy

98% 528million m3 243
dumps

51
controlled landfills

1.095GWh

7 Landfills already have a gas drainage system that allows for the collection of 
biogas. In controlled landfills, the system is not always present. Dumps lack 
drainage altogether. Therefore, in order to treat waste correctly, it is important 
that dumps and controlled landfills are converted into sanitary landfills.
8 The New Legal Framework for Basic Sanitation predicted the end of landfills in 
2020. For some municipalities, the maximum period is until 2024.

They are one step 
away from that, 
needing only the 
installation of 
generators. The use 
of biogas can also 
be an important 
incentive to convert 
the 243 open-air 
dumps and 51 
controlled landfills 
in the region into 
sanitary landfills, 
providing proper 
treatment for waste 
and generating 
energy7. 

Those units should no longer exist8, and 
the clean energy from biogas can be 
an important component in enabling 
the necessary investments to transform 
them into sanitary landfills, contributing 
towards solving a serious health and 
environmental problem.
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The Amazon region produces 160,000 tons 
of fish annually9. 

The waste generated in slaughter can 
produce 6.1 million cubic meters of biogas 
per year and generate 13 GWh of clean 
electricity to supply cool storage units 
where the slaughter of fish is carried out, 
reducing business costs10.

Brazil is the world's 2nd largest producer of 
manioc, and 40% of production takes place 
in the Amazon11. Some 500,000 tons of flour 
are produced in more than 229,000 flour 
mills across the Amazon.
 
Those flour mills can produce 2.7 million 
cubic meters of biogas per year and 
generate 6 GWh of electricity for their 
own consumption, or to supply nearly 
3,000 homes in the surrounding areas. 
Furthermore, it is possible to use biogas to 
fuel the ovens. In this case, the potential is 
equivalent to approximately 84,000 cooking 
gas canisters.

Fish farming

Manioc flour 
production

160,000 ton.

500,000tons

9 According to the data of the Brazilian Institute of Geography and Statistics 
(IBGE), 2020.
10 This study evaluated the potential for biogas production from fish 
refrigeration units identified in the Amazon. Not all fish produced are 
processed, being sold whole and in places such as fairs. With the expansion of 
processing or with the collection of waste at local fairs, the potential for biogas 
production can be much greater.
11 The Amazonian states accounted for 40% of the 19 million tons of manioc 
produced in 2020, according to data from National Supply Company (CONAB).

6,1million 84,000 
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Pará of the biogas 
potential in the 
Amazon31%

Pará is the Amazon state with the country's greatest 

potential for biogas production: 168 million cubic 

meters per year, or enough to generate 349 GWh 

of electricity and supply 174,000 homes, benefiting 

706,000 people, almost half the population of the 

capital, Belém.

Urban solid waste

Most of the potential for biogas in the state lies in 

urban solid waste, which can produce 166 million 

cubic meters of biofuel per year, generating 345 GWh 

of clean electricity and supplying 172,000 homes.

Fish Farming

Biogas can also be produced in Pará with the waste 

left over from the slaughter of fish. It is possible to 

generate 520,000 cubic meters of biogas per year, 

equivalent to 1 GWh of electricity, which can be used 

to power the cold storage units and therefore, to 

reduce business costs.

Manioc

Pará is the largest producer of manioc flour in the 

Amazon. With almost 79,000 flour mills, the state 

concentrates 53% of the potential to produce biogas 

from manioc in this biome. It amounts to 1.5 million 

cubic meters per year, capable of generating 3 

GWh of electricity for the facilities or to supply 1,500 

homes in the vicinity or to fuel the furnaces with the 

equivalent of 44,000 cooking gas canisters. Of the 

10 municipalities in the Amazon with the greatest 

potential for manioc biogas, nine are located in Pará, 

especially Moju, which has the greatest potential in 

the entire region (124,000 cubic meters), followed by 

Acará (92,000 cubic meters).
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Maranhão                                                     of the biogas 
potential in the 
Amazon21%

Maranhão can produce 113.4 million cubic meters 

of biogas per year12 and generate 235 GWh of 

electricity, enough to supply 117,400 homes and 

benefit 466,000 people - exceeding the populations 

of the cities of Imperatriz and São José de Ribamar 

together, the second and third largest municipalities 

in the state.

Urban solid waste

Practically all the potential to produce biogas (99%) is 

in urban solid waste, with the equivalent of 113 million 

cubic meters per year, capable of generating 234.6 

GWh of electricity and supplying 117,000 homes. 

However, only the Rosário landfill, which receives 

397,000 tons of waste per year, uses biogas energy, 

with a 1 MW installed power plant.

Manioc

Maranhão has more than 69,000 manioc flour mills, 

which can generate an additional 346,000 cubic 

meters of biogas per year. This makes it possible 

to generate 717 MWh of electricity and supply the 

flour mills facilities or around 360 homes in the 

surrounding areas, or replace the energy equivalent 

of 10,500 cooking gas canisters in the ovens. The 

municipalities of Pedro do Rosário, Tutóia and 

Barreirinhas stand out, with 5,900 flour mills capable 

of producing 32,600 cubic meters of biogas per year.

12 In the state of Maranhão, no fish slaughter plants were identified with information available for calculating the potential for biogas production.
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Amazonas of the biogas 
potential in the 
Amazon14%

Amazonas has the potential to generate 77 million 

cubic meters of biogas per year, enough to 

generate 161 GWh of electricity and supply more 

than 80,000 homes, benefiting 348,000 people - 

more than the populations of Parintins, Itacoatiara 

and Manacapuru combined.

Urban solid waste

With the urban solid waste of Amazonas, it is 

possible to produce 75 million cubic meters of 

biogas annually and generate 156 GWh per year 

of electricity, enough to power 78 million homes. 

Half of this potential is in Manaus, which features a 

sanitary landfill that harnesses part of the biogas as 

energy in a 3 MW installed power plant.

Fish farming

Amazonas is the state with the greatest potential 

for the production of biogas using waste from 

fish slaughter. There are about 2 million cubic 

meters of biogas per year, which can generate 4 

GWh of electricity for the fish processing plants. 

Manacapuru stands out, since it is the municipality 

with the greatest potential in the entire Amazon, 

with 854,000 cubic meters per year.

Manioc

Amazonas is the second Amazonian state in terms 

of biogas potential from manioc. There are 50,000 

flour mills, capable of generating 539,000 cubic 

meters per year, especially in the municipalities of 

Parintins, Tefé and Coari, which account for 15% of 

this volume. It is possible to generate 1.1 GWh of 

electricity for businesses or supply 558 homes in the 

surrounding area, or even to replace the equivalent 

of more than 16,000 cooking gas canisters to power 

the ovens.
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Mato Grosso                                                     of the biogas 
potential in the 
Amazon14%

The state of Mato Grosso can produce 77 million 

cubic meters of biogas per year, enough to 

generate 160 GWh of electricity and supply 80,000 

homes, benefiting 262,000 people or 40% of the 

population in the state capital, Cuiabá. 

Urban solid waste

With urban solid waste, Mato Grosso can produce 

75 million cubic meters of biogas per year, 

generating 157 GWh of electricity and supplying 

78,000 homes.

Fish farming

Mato Grosso has the second largest potential 

of Amazon states to produce biogas from fish 

slaughter. This activity can generate 1.5 million cubic 

meters of biogas per year, equivalent to 3 GWh of 

electricity to power cold storage units. Half of that 

potential is in the municipality of Sorriso.

Manioc

Mato Grosso flour mills can produce 32,000 cubic 

meters of biogas per year and 65 MWh of electricity 

to power the facilities or to supply 30 homes in the 

area, or the equivalent of almost 1,000 cooking 

gas canisters to be used in ovens. One third of this 

potential is in the municipalities of Jaciara, Jangada 

and Confresa.
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Rondônia of the biogas 
potential in the 
Amazon6%

In Rondônia, the biogas potential is 33 million cubic 

meters per year, which can generate 69 GWh of 

electricity to supply 34,000 homes and benefit 

116,000 people, a population greater than that of 

the municipality of Ariquemes, the third largest in 

the state.

Urban solid waste

With solid urban waste alone, Rondônia can 

produce 32 million cubic meters of biogas per year, 

generating 66 GWh of electricity and supplying 

33,000 homes.

Fish farming

From the slaughter of fish, Rondônia can 

produce 1.3 million cubic meters of biogas 

per year, enough to supply 2.7 GWh of 

electricity for the cold storage units.

Manioc

Rondônia's flour mills can produce 20,000 cubic 

meters of biogas per year and generate 42 

MWh of electricity for the facilities or to supply 

20 homes in the surroundings, or to fuel the 

ovens with the equivalent of about 600 cooking 

gas canisters. Two-thirds of this potential is 

in the municipalities of Porto Velho, Guajará-

Mirim, and São Francisco do Guaporé.
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Tocantins of the biogas 
potential in the 
Amazon5%

Tocantins can produce 28.5 million cubic meters of 

biogas per year and generate 59 GWh of electricity, 

enough to supply about 30,000 homes and benefit 

102,000 people, or one-third of the population of 

Palmas, the state capital.

Urban solid waste

With urban solid waste alone, Tocantins 

can produce 28 million cubic meters of 

biogas per year and generate 58 GWh of 

electricity to supply 29,000 homes.

Fish farming

From fish farming, the state can produce 427,000 

cubic meters of biogas per year and generate 885 

MWh for cold storage units.

Manioc

Tocantins can also generate 43,000 cubic meters of 

biogas per year in flour mills, enough to generate 

89 MWh of electricity for those installations or to 

supply around 50 homes in the surrounding area. 

Energy can also be used in ovens to replace the 

equivalent of 1,300 cooking gas canisters. One-fifth 

of this potential is in the municipalities of Riachinho, 

Babaçulândia, and Aragominas.
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Amapá of the biogas 
potential in the 
Amazon3%

Amapá can produce 15 million cubic meters of 

biogas per year and generate 31 GWh of electricity, 

enough to supply 16,000 homes and benefit 66,000 

people, surpassing the municipality of Laranjal do 

Jari, the third largest in the state.

Urban solid waste

With urban solid waste alone, Amapá can produce 

14.5 million cubic meters of biogas per year, 

generating 30 GWh of electricity and supplying 

15,000 homes.

Fish farming

Amapá can produce 488,000 cubic meters of 

biogas per year in cold storage units and generate 1 

GWh of electricity to those facilities.

Manioc

Amapá can produce 60,000 cubic meters of biogas 

per year in manioc flour mills, generating 125 MWh 

of electricity for the facilities or to supply around 

60 homes in the surroundings or the equivalent of 

1,800 cooking gas canisters to fuel the ovens. Half 

of that potential is found in the municipalities of 

Macapá, Oiapoque, and Mazagão.
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Acre of the biogas 
potential in the 
Amazon2%

Acre can produce 13 million cubic meters of biogas 

per year and generate 26.5 GWh of electricity 

to supply about 13,200 homes and benefit 

51,000 people, surpassing the population of the 

municipality of Sena Madureira, the third largest in 

the state.

Urban solid waste

Using urban solid waste, Acre can produce 

12.5 million cubic meters of biogas per 

year, enough to generate 26 GWh of 

electricity and supply 13,000 homes.

Fish farming

In cold storage units used for fish farming, 

Acre can produce 53,000 cubic meters of 

biogas per year, enough to generate 111 

MWh of electricity for those units.

Manioc

In manioc flour mills in the state, it is possible to 

produce 200,000 cubic meters of biogas per year 

and generate 415 MWh of electricity for the facilities 

or to supply around 200 homes in the surroundings 

or even replace the equivalent of 6,000 cooking 

gas canisters in the ovens. More than half of this 

potential is found in the municipalities of Cruzeiro do 

Sul, Tarauacá, and Rodrigues Alves.
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Roraima of the biogas 
potential in the 
Amazon2%

In Roraima, the potential to produce biogas 

is 11.5 million cubic meters per year, which 

can generate 24 GWh of electricity, supply 

12,000 homes and benefit 46,000 people, 

surpassing the population of Rorainópolis, the 

second largest municipality in the state.

Urban solid waste

Using urban solid waste, Roraima can 

produce 11.4 million cubic meters of biogas 

per year, generating 23.7 GWh of electricity 

and supplying around 11,800 homes.

Fish farming

The potential for biogas production from fish 

slaughter is 12,000 cubic meters per year, the 

equivalent of 24 MWh of electricity, which can be 

used in the cold storage units.

Manioc

In manioc flour mills, Roraima can produce 51,000 

cubic meters of biogas per year and generate 106 

MWh of electricity for those facilities or to supply 

around 50 homes in the surroundings or even 

replace the equivalent of around 1,600 cooking 

gas canisters to fuel the ovens. More than half of 

this potential is found in the municipalities of Cantá, 

Bonfim, and Uiramutã.
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O impacto da eficiência
energética nas compras
públicas

108 GWh 

R$ 84 milhões 

55 mil
residências 

17 GWh 

R$ 13 milhões 

11,5 milhões 

Se as geladeiras e os aparelhos de ar-condicionado 
adquiridos no Brasil por meio de compras públicas já se 
encontrassem na mais alta classe de eficiência energética:

de energia elétrica deixariam de 
ser consumidos pelo Governo 
Federal em uma década. 

de energia elétrica deixariam de ser 
consumidos pelo estado de São Paulo em 
uma década, o suficiente para abastecer 8,5 
mil residências durante um ano. 

seriam poupados pelo governo paulista em 
contas de luz em uma década.

de merendas poderiam ser oferecidas na 
rede regular de ensino do estado . 

poderiam ser atendidas com 
eletricidade durante um ano1.

em contas de luz seriam poupados para 
os cofres públicos em uma década.

  O número de domicílios que poderiam ser atendidos adota como base a média de consumo dos domicílios brasileiros 
em 2020, que é de 165,1 kWh/mês, de acordo com a EPE (Empresa de Pesquisa Energética).
  Considerando duas doses da vacina CoronaVac, com custo de R$ 58,20 por dose. 
  O número de veículos adota estimativas do PROCEL, disponíveis em: <http://www.procelinfo.com.br/
resultadosprocel2019/Procel_rel_2019_web.pdf>.
  Considerando o valor por merenda igual a R$ 1,14. 
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O impacto da eficiência
energética nas compras
públicas

108 GWh 

R$ 84 milhões 

55 mil
residências 

17 GWh 

R$ 13 milhões 

11,5 milhões 

Se as geladeiras e os aparelhos de ar-condicionado 
adquiridos no Brasil por meio de compras públicas já se 
encontrassem na mais alta classe de eficiência energética:

de energia elétrica deixariam de 
ser consumidos pelo Governo 
Federal em uma década. 

de energia elétrica deixariam de ser 
consumidos pelo estado de São Paulo em 
uma década, o suficiente para abastecer 8,5 
mil residências durante um ano. 

seriam poupados pelo governo paulista em 
contas de luz em uma década.

de merendas poderiam ser oferecidas na 
rede regular de ensino do estado . 

poderiam ser atendidas com 
eletricidade durante um ano1.

em contas de luz seriam poupados para 
os cofres públicos em uma década.

  O número de domicílios que poderiam ser atendidos adota como base a média de consumo dos domicílios brasileiros 
em 2020, que é de 165,1 kWh/mês, de acordo com a EPE (Empresa de Pesquisa Energética).
  Considerando duas doses da vacina CoronaVac, com custo de R$ 58,20 por dose. 
  O número de veículos adota estimativas do PROCEL, disponíveis em: <http://www.procelinfo.com.br/
resultadosprocel2019/Procel_rel_2019_web.pdf>.
  Considerando o valor por merenda igual a R$ 1,14. 
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