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Foreword
Global climate change poses an existential threat to 
our current and future society, and measures need 
to be taken to minimize its effects. Efforts to stabilize 
GHG concentrations in the atmosphere at a level that 
would prevent dangerous anthropogenic interference 
with the climate system have been high on the 
agendas of governments, the scientific community 
and businesses since the United Nations Framework 
Convention on Climate Change (signed in 1992 and 
enacted in Brazil by Decree no. 2 652/1998).

In 2021 the Intergovernmental Panel on Climate 
Change (IPCC) published its 6th report. The Report 
provides evidence that climate change is not only 
happening but that it is happening faster than 
scientists originally expected, and is affecting every 
region across the globe. 

The Report states that modern society’s dependence 
on fossil fuels is the reason why the planet has already 
warmed by 1.2ºC, and highlights the rate at which 
warming has been occurring. Further warming of 
1.5°C is projected over the coming 10 to 20 years, 
and is considered a critical threshold for limiting the 
consequences of climate change.

In this context, businesses have an increasingly 
important role to play by implementing measures 
designed to minimize the effects of climate change. 
Understanding their share of responsibility within 
the global system is a first step, and GHG emissions 
inventories are a key tool to this end.

As part of our efforts to uphold good practices in 
corporate sustainability, Eletrobras has published 
Greenhouse Gas Emissions Inventories annually since 
2008. This is the 14th edition of our inventory.

The inventory, and Eletrobras’ other related initiatives, 
are consistent with Brazil’s National Policy on Climate 
Change (instituted by Law no. 12 187/2009 and 
regulated by Decree no. 7 390/2009), which establishes 
instruments that include: measures to support the 
development of processes and technology to reduce 
and remove greenhouse gases from the atmosphere, 
and proposals to achieve greater savings of energy, 
water and other natural resources, and to reduce GHG 
emissions and waste; records, inventories, estimates, 
assessments and other reporting of GHG emissions and 
their sources, prepared based on information and data 
supplied by public and private entities (art. 6(XII and XIII).

As part of our commitment to combating climate 
change, we have set targets to minimize our negative 
impacts and advance the transition to a new 
development model based on a low-carbon economy. 
This commitment is expressed in our Environmental 
Policy, in our efforts to manage greenhouse gas 
emissions, in our prioritization of renewable, low-
emission energy projects, and in our support for and 
alignment with the 2030 Agenda, and in particular 
Sustainable Development Goals (SDGs) 7 - Affordable 
and Clean Energy and 13 – Climate Action, both of which 
have been prioritized by Eletrobras Group companies in 
their corporate strategies. 

We have an electricity mix that is based on low-carbon 
energy sources, effectively contributing to make Brazil’s 
energy mix one of the cleanest in the world. In 2021, 

these sources accounted for 96% of our corporate 
installed capacity. Including assets in which we have 
an equity interest, this percentage rises to 97%. 

In 2021, a year that saw the worst drought in Brazil 
in 91 years, our efforts to maintain electricity supply 
in a matrix relying on multiple sources proved 
successful—we maintained contracted power supply 
despite the water shortage and amid the global 
COVID-9 pandemic.

This report describes the results of our 2021 
GHG emissions inventory for Eletrobras Cepel, 
Eletrobras CGT Eletrosul, Eletrobras Chesf, Eletrobras 
Eletronorte, Eletrobras Eletronuclear, Eletrobras 
Furnas, our parent company and Itaipu Binacional1, 
based on information provided by each entity as part 
of a continuous, year-long process that involved 
employees from all Group companies in measuring, 
compiling and submitting information, discussing 
content and calculations, and editing the Eletrobras 
reports. In 2021 Eletrobras Amazonas GT was 
merged into Eletrobras Eletronorte, and therefore its 
emissions data have been consolidated into the data 
for Eletrobras Eletronorte in this report. 

This inventory also includes atmospheric emissions 
of sulfur oxides (SOX), nitrogen oxides (NOX), 
particulate matter and ozone-depleting substances, 
as listed in the Montreal Protocol, as well as 
estimates of GHG emissions and removals from 
activities causing land-use change.
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•	 The information presented in this Inventory was 
compiled at each Group company by information 
owners, in a process supervised by Group company 
representatives in the Climate Strategy Working 
Group (WG3), created within the Eletrobras Group 
Environment Committee (CMA).

•	 	These data are verified and validated, and GHG 
emissions are processed and calculated, using a 
platform, called Emisfera, that provides a set of 
proprietary software tools developed by CEPEL. 
Emisfera is also used to store historical results and 
provides a wide range of output reports that cater 
to companies’ different reporting needs and can 
be used to track performance against emissions 
reduction targets. The main tools available in 
EMISFERA include: a Data Collection & Analysis 
Tool (FCA), which is used to import data from the 
IGS system, analyze the data for consistency (rate 
tier system) and pre-process the data to calculate 
emissions; an Emissions Calculation Tool (FCE), 
used to calculate emissions and present the results 
either in aggregate and/or in summary form, and 
the Land-Use Emissions Estimation Tool (FUS). 
Figure 1 illustrates how the Emisfera tools and the 
IGS database operate together in developing the 
Eletrobras Group GHG inventory.

•	 	Since 2016, the Emisfera tools have been aligned 
with the IGS database, i.e. all inputs for calculating 
emissions are collected by the IGS system, which 
uses a consistent set of protocols to measure data 

at all Group companies. This has made the process 
more reliable and traceable, as all companies use the 
IGS System and all information is available within a 
single tool.

•	 	The Eletrobras Group GHG Emissions Inventory uses 
well-established methods to calculate GHG emissions, 
including the IPCC 2006 Guidelines for National 
Greenhouse Gas Inventories, and uses the Greenhouse 
Gas Protocol2 (WRI, 2004) for the purpose of 
organizing emission sources, setting boundaries and 
presenting results. The operational control approach3 
is used to set the organizational boundary.

•	 	In calculating emissions from electricity 
consumption, we used the emission factors for the 
National Grid, which are calculated and published by 
the Ministry of Science, Technology, Innovation and 
Communications (MCTIC)4.

•	 	Emissions from transmission losses were calculated 
based on information provided by the Eletrobras 
Group Transmission Division.

•	 	For Scope 2 emissions, the location-based approach 
and to the market-based approach are used.

•	 	As a mandatory requirement in Brazil, all gasoline 
contains a fraction of sugarcane ethanol, and all 
diesel contains a fraction of biodiesel. Due to this, 
the GHG emission factor for these fuels is less than 
the global average. Biogenic CO2 emissions from 

2. GHG Protocol: an internationally recognized accounting and reporting 
standard launched in 1998 and revised in 2004, and currently the most 
widely used international accounting tool for companies to understand, 
quantify, and manage greenhouse gas emissions.
3 In the operational control approach, a company accounts for 100% of 
the GHG emissions from operations over which it has control. It does not 
account for GHG emissions from operations in which it owns an interest 
but has no control, such as SPEs.
4. Available at: http://www.mctic.gov.br/mctic/opencms/ciencia/SEPED/
clima/textogeral/emissao_corporativos.html

Basis of Preparation and Assumptions the consumption of biofuels (biodiesel, ethanol 
added to gasoline, and fuel ethanol) are stated in 
a separate table in the inventory. These emissions 
are reabsorbed through photosynthesis during the 
cultivation of sugarcane, soybeans and other crops 
used in the production of these biofuels. For this 
reason, since the Eletrobras GHG Inventory for 2013, 
the emission factors published in the First National 
Inventory of Road Vehicle Emissions (MMA, 2011) 
have been used instead of IPCC emission factors for 
the consumption of fuels by road vehicles (ethanol, 
natural gas, gasoline and diesel).

•	 	Emissions from thermal power purchased by 
Eletrobras Eletronorte from Independent Power 
Producers (IPPs) for resale to end consumers are 
quantified in scope 3 and therefore separately from 
emissions from Eletrobras’ own thermal power 
plants, which are reported under scope 1.

•	 The energy content of fuels has been calculated 
based on the conversion factors contained in the 
National Energy Balance for 2021.

http://www.mctic.gov.br/mctic/opencms/ciencia/SEPED/clima/textogeral/emissao_corporativos.html
http://www.mctic.gov.br/mctic/opencms/ciencia/SEPED/clima/textogeral/emissao_corporativos.html
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FIGURE 1 – DATA ACQUISITION PROCESS FOR THE GHG INVENTORY•	 	Emissions from hydroelectric reservoirs have not 
been reported for lack of a global scientific consensus 
on a methodology for calculating net GHG emissions 
from water bodies such as artificial reservoirs.

•	 	Point emisions of air pollutants—such as sulfur 
oxides (SOx), nitrogen oxides (NOx) and particulate 
matter contained in combustion gases—were 
determined based on monitoring data collected at 
the Eletrobras Group’s thermal power plants. 

•	 	Emissions of ozone-depleting substances listed in 
the Montreal Protocol have been estimated for three 
sources: leakage during installation, leakage during 
maintenance, and leakage during disposal. These 
emissions are all of gases used in refrigeration and 
air-conditioning equipment.

•	 	All data and calculations used in GHG inventories 
are kept on file and verified by an independent 
third party for every annual edition of the inventory. 
For the 2021 inventory published in 2022, the 
assurance report was issued on 2022/06/24 by PwC 
Brazil5 (see appendix).

•	 Figure 2 shows the GHG Inventory development 
process used at the Eletrobras Group, the inventory 
scope, its general structure, and sources included in 
the inventory.

5. In this report, “PwC” refers to PricewaterhouseCoopers Brasil Ltda., 
a member firm of the PricewaterhouseCoopers network.

ANCILLARY 
TOOLS

MAIN TOOLS

Greenhouse Gas Emissions Inventory

Inputs

Assurance Assurance

Rate Tier System

FUS FCE FCA

FES FVA

IGS Database
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FIGURE 2 - GHG INVENTORY DEVELOPMENT PROCESS

ELETROBRAS GROUP GHG INVENTORY

Scope 1 Scope 2 Scope 3

•	 Direct Point-Source 
Emissions (thermal power 
stations);

•	 Emissions per unit of 
purchased electricity; 
and

•	 Independent power 
producers (IPPs);

•	 Mobile-source emissions; •	 Transmission losses. •	 Air travel;

•	 Fugitive emissions (SF6 
refrigerants);

•	 Transportation of  
non-energy products;

•	 Wastewater; and •	 Transportation of 
fuels; and

•	 Other point sources: LPG, 
natural gas and diesel 
fuel used by generator 
sets and auxiliary boilers.

•	 Employee commuting.

Gases: CO2 CH4 N2O SF6 PFC HFC

Emission Factors:

Electricity (MCTI)

Energy content in fuels:

BEN (2021)

IPCC (2006)

MMA (2011)

Methodology

GHG Protocol

IPCC (2006)

Operational control 
approach

IGS SystemTransmission loss data

Transmission division
Parent Company Company 1

Compile and submit quantitative data

Calculate GHG emissions

Company 2 Company 3 Company 4

Strategic Working Group 
on Climate Change
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The Eletrobras Group’s GHG emissions for 2021 are 
shown in summary form in Table 1 and in detail in 
Table 3. Total emissions were 8,288,650 tCO2e across 
scopes 1, 2 and 3.

The bulk of emissions are scope 1 (72% of the total), 
followed by scope 3 (17% of the total) and scope 2 
(11% of the total).

Three sources account for 99% of total emissions 
in 2021: Company-owned thermal power plants, 
independent power producers (IPPs), and transmission 
losses, with company-owned thermal power plants 
accounting for 71% of total emissions. 

GHG emissions that are directly under the operational 
control of the Eletrobras Group (Scopes 1 and 2) 
amount to 6,905,228 tCO2e or 83% of the total. 
Emissions from sources not owned or controlled by 
the Eletrobras Group (scope 3), which are generated 
by suppliers of services and products, stood at 
1,383,422 tCO2e.

Out of total direct (scope 1) emissions, 99.2% were 
generated by Group-owned thermal power plants.

ELETROBRAS GROUP
TRANSMISSION 

LOSSES
(%)

Eletrobras CGT Eletrosul 0.85

Eletrobras Chesf 0.78

Eletrobras Eletronorte 0.69

Eletrobras Furnas 0.89

Total 0.81

In scope 2, transmission losses represent 99.2% of 
emissions, with only 1% deriving from electricity 
consumption.

In 2021 the rate of transmission losses across the 
Eletrobras Group was 0.81% (table 2); however, 
these losses are not manageable by transmission 
concessions. The Eletrobras Group’s transmission 
subsidiaries are essentially responsible for maintaining 
the availability of the transmission systems within 
their concession. The National Grid Operator (ONS) is 
responsible for planning the operation of the system, 
and therefore power throughput, and consequently 
transmission losses are the result of ONS-defined 
operation strategies. In addition, equipment 
maintenance has no effect on transmission system 
losses, but only on availability. 

Emissions from thermal power purchased from 
Independent Power Producers (IPPs) represented 99.6% 
of total scope 3 emissions.

Eletrobras Group GHG Emissions

TABLE 2 – TRANSMISSION LOSSES (%) IN 2021.

SCOPE GHG EMISSIONS % OF TOTAL

Scope 1 5,955,500 72

Scope 2 949,728 11

Scope 3 1,383,422 17

Total 8,288,650 100

TABLE 1 – GHG EMISSIONS BY SCOPE - YEAR 
2020 (tCO2e)
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COMPANIES

SCOPE 1 SCOPE 2 SCOPE 2
(MARKET BASED) SCOPE 3
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BY 
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Eletrobras 
CEPEL n.a 0 6 2 n.a n.a. 0 482 0 631 n.a 631 n.a n.a n.a n.a 10 229 1,363

Eletrobras 
CGTEletrosul 2,506,204 45 10 1,237 1 n.a. 18,100 93 81 2,556 162,273 2,556 162,273 n.a n.a 1,640 60 633 2,692,933

Eletrobras 
Chesf n.a 108 61 2,853 2 190 0 n.d. 5,393 0 259,502 0 0 n.a n.a n.a 293 n.a 269,337

Eletrobras 
Eletronorte 2,331,088 82 234 2,412 82 n.a. 1,965 235 26 1,131 144,462 1,131 144,462 n.a 1,377,398 n.a 206 389 3,859,708

Eletrobras 
Eletronuclear 1,797 n.a 76 541 8 n.a. n.a. 1,392 n.d. 808 n.a 808 n.a. 4 n.a 99 16 1,485 6,226

Eletrobras 
Furnas 1,067,432 121 75 2,327 0 n.d. 2,186 10 3 1,750 375,088 0 345,081 n.d. n.a n.d. 186 91 1,449,269

Parent 
Company n.a n.a n.a 9 n.a n.a. n.a. 13 0 511 n.a 0 n.a. n.a n.a n.a 19 n.a 552

Itaipu  
Binacional n.a 4 61 343 13 n.a. 7,050 962 85 80 n.a 80 n.a. n.a n.a 2 89 574 9,262

Subtotal by 
source 5,906,521 360 524 9,724 107 190 29,300 3,187 5,587 8,103 941,624 5,206 651,816 4 1,377,399 1,741 879 3,400

TOTAL 
(tCO2e)

8,288,650

Subtotal by 
type of source 5,907,405 10,021 38,075 8,103 941,624 5,206 651,816 4 1,377,399 1,741 879 3,400

Subtotal by 
scope 5,955,500 949,728 657,022 1,383,422

Key: n.a – not applicable; n.d – not available

TABLE 3 - ELETROBRAS GROUP GHG EMISSIONS – YEAR 2021 (tCO2e)
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Emissions by type of gas are shown in Table 4. Carbon 
oxide (CO2) accounts for the bulk of emissions at 99%. 
Combined emissions of sulfur hexafluoride (SF6), 
nitrous oxide (N2O), methane (CH4) and refrigerants 
(HFCs and PFCs) account for less than 1% of the total.

SF6 is essentially used as an insulating medium in 
high-voltage circuit breakers. The practices in place 
for managing or mitigating fugitive emissions of SF6 

COMPANIES
CO2 CH4 N2O SF6 HFCS AND 

PFCS
TOTAL BY 
COMPANY

tCO2e tCO2e tgas tCO2e tgas tCO2e tgas tCO2e tCO2e

Eletrobras CEPEL 876 0.98 0.03 3 0.01 0 0 482 1,363

Eletrobras CGT Eletrosul 2,663,318 890 30 10,533 40 18,100 0.77 93 2,692,933

Eletrobras Chesf 263,885 5,405 180 47 0.18 0 0 n.d. 269,337

Eletrobras Eletronorte 3,853,692 2,016 67 1800 7 1965  0.08 235 3859708

Eletrobras Eletronuclear 4,788 8 0.28 38 0.14 n.a. n.a. 1,392 6,226

Eletrobras Furnas 1,445,934 587 20 551 2 2,186 0.09 10 1,449,269

Parent Company 539 0.11 0 0.44 0 n.a. n.a 13 552

Itaipu Binacional 1,147 88 3 15 0.06 7,050 0.30 962 9,262

Total 8,234,179 8,996 300 12,987 49 29,300 1.25 3,187 8,288,650

Key: n.a. – not applicable; n.d. – not available

TABLE 4. GHG EMISSIONS BY TYPE OF GAS (SCOPES 1, 2 AND 3) - YEAR 2021

include: low SF6 pressure alarms on circuit breakers; 
annual breaker pressure inspections; fortnightly 
circuit breaker inspections; instructions on identifying 
SF6leakage; the use of SF6 detectors; and special 
equipment for collecting and treating SF6 gas.

Fugitive emissions of SF6 contained in high-voltage 
equipment essentially derive from: 1) equipment (circuit 
breaker) construction; 2) severe failure; 3) servicing.
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Although CO2 emissions from burning ethanol and 
biodiesel are not included in the GHG inventory, as 
these are deemed as renewable fuels, the methodology 
used in preparing the inventory recommends that 
estimates be made of emissions from these fuels. 
These are presented in Table 5. The data show a 6.6% 
reduction in CO2 from burning ethanol and biodiesel 
compared to 2020. This was partly due to reduced 
employee commuting during the COVID-19 pandemic

COMPANY
CO2 EMISSIONS (tCO2e)

2020 2021

Eletrobras Amazonas GT* 80 -

Eletrobras CEPEL 25 38

Eletrobras CGT Eletrosul 530 687

Eletrobras Chesf 748 1,084

Eletrobras Eletronorte 1,277 519

Eletrobras Eletronuclear 532 522

Eletrobras Furnas 430 536

Parent Company 1 2

Itaipu Binacional 288 263

Total 3,911 3,651

*Eletrobras Amazonas Energia was merged into Eletrobras Eletronorte in 
2021.

TABLE 5 - CO2 EMISSIONS FROM BURNING 
ETHANOL (HYDROUS AND ANHYDROUS) AND 
BIODIESEL (B-100)

Table 6 provides a comparison of total emissions from 
2020 to 2021. 

TABLE 6 - ELETROBRAS GROUP GHG EMISSIONS IN 2020 AND 2021 (tCO2e)

SCOPE 2020 2021 CHANGE
2020-2021 (tCO2)

CHANGE (%)
2020-2021

Scope 1 4,164,151 5,955,500 +1,791,356 +43.0

Scope 2 503,305 949,728 +446,422 +88.7

Scope 3 1,378,753 1,383,422 +4,669 +0.3

Total 6,046,210 8,288,650 +2,242,440 +37.1

Across the three scopes, emissions in 2021 increased 
by 37%. Scope 1 emissions rose by 43%, scope 2 
emissions by 88.7% and scope 3 emissions by 0.3%. 

Continued electricity supply across the National Grid 
during the water crisis was guaranteed by the increased 
dispatching of thermal power plants to offset the 
reduced capacity of hydropower plants. As a result, 
scope 1 emissions increased in 2021 compared to the 
previous year.

Although transmission losses in 2021 were less than 
in 2020, the increased dispatching of thermal power 
plants, and the increased use of transmission lines 
across the national grid, including for the purpose 
of importing electricity, led to higher emissions from 
transmission losses as well as scope 2 GHG emissions.
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Table 7 shows the Eletrobras Group’s historical 
emissions over the previous five years.

TABLE 7 - PRIOR YEAR GREENHOUSE GAS EMISSIONS (tCO2e)

COMPANY 2017* 2018 2019 2020 2021

Eletrobras Amazonas GT** 1,409,350 2,173,897 2,178,095 3,599,737 -

Eletrobras CEPEL 1,491 1,126 1,157 526 1,363

Eletrobras CGTEE 1,798,525 1,621,767 1,744,040 - -

Eletrobras CGT Eletrosul*** - - - 1,393,508 2,692,933

Eletrobras Chesf 243,710 175,231 162,360 114,012 269,337

Eletrobras Eletronorte 167,494 116,095 100,136 69,574 3,859,708

Eletrobras Eletronuclear 16,114 12,016 12,500 6,603 6,226

Eletrobras Eletrosul 141,414 115,889 118,048 - -

Eletrobras Furnas 1,888,927 1,835,923 1,573,562 833,185 1,449,269

Parent Company 1,012 891 1,004 414 552

Itaipu Binacional 10,835 10,605 6,482 28,651 9,262

Total 5,678,872 6,063,440 5,897,384 6,046,210 8,288,650

* Figures adjusted for the exclusion of distribution companies.
** Eletrobras Amazonas Energia was merged into Eletrobras Eletronorte in 2021.
***Created in 2020 by the merger of CGTEE and Eletrosul.
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GHG Emissions & Intensity Matrix
The Eletrobras Group’s net electricity output in 2021 
was 139,616,357 MWh, not including equity interests 
in Special Purpose Entities (SPEs).  
The output of each company is shown in Table 8.

TABLE 8 - NET ENERGY OUTPUT BY ELETROBRAS 
GROUP COMPANY IN 2021

ELETROBRAS GROUP NET ENERGY OUTPUT 
(MWH)

Eletrobras CGTEletrosul 4,005,699

Eletrobras Chesf 26,356,833

Eletrobras Eletronorte 40,468,118

Eletrobras Eletronuclear 13,461,667

Eletrobras Furnas 22,139,413

Itaipu Binacional 33,184,627

Total 139,616,357

ELETROBRAS GROUP
EMISSIONS INTENSITY 

(SCOPES 1, 2 AND 3)
EMISSIONS INTENSITY

 (SCOPE 1 AND 2 EX-LOSSES)

tCO2/MWh tCO2/NOR tCO2/MWh tCO2/NOR

Eletrobras CGTEletrosul 0.6723 0.8030 0.6312 0.7539

Eletrobras Chesf 0.0102 0.0331 0.0004 0.0011

Eletrobras Eletronorte 0.0954 0.3635 0.0578 0.2201

Eletrobras Eletronuclear 0.0005 0.0021 0.0003 0.0015

Eletrobras Furnas 0.0655 0.1252 0.0485 0.0928

Itaipu Binacional 0.0003 0.0005 0.0003 0.0004

This inventory also reports emissions intensity values 
calculated for total scope 1, 2 and 3 emissions, and 
for scope 1 and 2 emissions not including losses, 
both per unit of electricity output and per unit of Net 
Operating Revenue. Net output and net operating 
revenue data for SPEs are not included in the 
emissions intensity calculation. 

TABLE 9 - GREENHOUSE GAS EMISSIONS INTENSITY FOR 2020 AND 2021

TABLE 10 - ELETROBRAS GROUP GHG EMISSIONS INTENSITY IN 2021

EMISSIONS INTENSITY (SCOPE 1, 2 AND 3) 2020 2021

Per unit of net electricity produced (tCO2/ MWh) 0.038 0.059

Pre-unit of net operating revenue (tCO2/NOR) 0.211 0.220

EMISSIONS INTENSITY (SCOPE 1 AND 2, EX-LOSSES) 2020 2021

Per unit of net electricity produced (tCO2/ MWh) 0.027 0.043

Per unit of net operating revenue (tCO2/NOR) 0.145 0.159

In 2021 the Eletrobras Group’s emissions intensity 
increased relative to 2020. This reflects not only the 
higher emissions in the year, but also the reduced 
hydroelectric generation output as a result of the water 
crisis. The data are presented in tables 9 and 10.
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Air Pollutants  
(SOx, NOx and Particulate Matter)

Eletrobras Group companies also measure power plant 
emissions of other air pollutants, including sulfur oxides 
(SOX), nitrogen oxides (NOX) and particulate matter.

The Group’s SOX, NOX and particulate matter emissions in 
2020 and 2021 are shown in Tables 11 and 12.

TABLE 11 - SULFUR AND NITROGEN OXIDE (SOx AND NOx) EMISSIONS

COMPANY
SULFUR OXIDES – SOx (t) NITROGEN OXIDES – NOx (t)

2020 2021 2020 2021

Eletrobras Amazonas GT* 0 - 4,761 -

Eletrobras CEPEL n.a n.a n.a n.a

Eletrobras CGT Eletrosul 9,788 13,023 2,108 4,043

Eletrobras Chesf n.a n.a n.a n.a

Eletrobras Eletronorte 0 0 0 8,198

Eletrobras Eletronuclear 0 0 0 0

Eletrobras Furnas 0 0 542 584

Parent Company n.a n.a n.a n.a

Itaipu Binacional n.a n.a n.a n.a

Total 9,788 13,023 7,411 12,825

Key: n.a. – not applicable; n.d. – not available
* Eletrobras Amazonas Energia was merged into Eletrobras Eletronorte in 2021.

Due to the increased dispatching of thermal power 
plants, NOx, SOx and MP10 emissions rose by 
approximately 74%, 33% and 149%, respectively, from 
2020. 

COMPANY
PARTICULATE MATTER 

PM10 (t)

2020 2021

Eletrobras Amazonas GT* 0 -

Eletrobras CEPEL n.a n.a

Eletrobras CGT Eletrosul 342 764

Eletrobras Chesf n.a n.a

Eletrobras Eletronorte 0 0

Eletrobras Eletronuclear 0 0

Eletrobras Furnas 0 0

Parent Company n.a n.a

Itaipu Binacional n.a n.a

Total 342 764

Key: n.a. – not applicable; n.d. – not available
* Eletrobras Amazonas Energia was merged into Eletrobras Eletronorte 
in 2021.

TABLE 12 - PARTICULATE MATTER EMISSIONS



ELETROBRAS
�Greenhouse gas 
emissions inventory

15Final 
Considerations 

References 
and Appendix

Estimated 
Emissions 

and Removals

Renewable 
Energy 

Certificates

Montreal 
Protocol 

Gases

Air 
Pollutants

GHG Emissions & 
Intensity Matrix

Eletrobras Group 
GHG Emissions

Basis of 
Preparation and 

Assumptions
Foreword

Montreal 
Protocol 

Gases

The Eletrobras Group estimates emissions of ozone-
depleting substances listed in the Montreal Protocol.

Total emissions have been calculated as the sum of 
three sources of emissions of refrigerant gases from air 
conditioning equipment: leakage during installation, 
leakage during servicing, and leakage during disposal.

Emissions of Montreal Protocol ozone-depleting gases 
are shown in Table 13.

TABLE 13 - EMISSIONS OF MONTREAL PROTOCOL OZONE-DEPLETING GASES

COMPANIES
GASES (t) 2020 GASES (t) 2021

HCFC - 
123 R-22 R-141b HCFC - 

123 R-22 R-141b HFC-
134a

HFC-
152a

Eletrobras Amazonas GT* 0 4.11 0 - - - - -

Eletrobras CEPEL 0 0.02 0 0 0.03 0 0.02 0

Eletrobras CGTEletrosul 0 0.32 0 0 0.10 0 0.02 0

Eletrobras Chesf n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

Eletrobras Eletronorte 0 0.05 0 n.d. 0.02 0 0 0

Eletrobras Eletronuclear 0.18 0.37 0 0.003 0.12 0 0.28 0

Eletrobras Furnas 0 0.08 0 0 0.03 0.01 0 0

Parent Company 0 0.05 0.01 0 0.05 0 0 0

Itaipu Binacional 0 0.08 0 0 0.01 0 0.16 0

Total 0.18 5.09 0.01 0.003 0.35 0.0001 0.48 0

Key: n.d. – not available
* Eletrobras Amazonas Energia was merged into Eletrobras Eletronorte in 2021.

Montreal Protocol Gases
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Renewable Energy Certificates (RECs) are certificates 
of proof that a certain amount of electricity has 
been produced from a renewable source. Each REC is 
proof that 1 MWh of renewable electricity has been 
generated and injected into the grid. The REC market 
was first introduced in Brazil in 2011, and has since 
grown exponentially, especially following the launch of 
the I-REC Service—a global electricity environmental 
attribute tracking system—and the changes introduced 
in the Brazilian GHG Protocol Program, which now 
accepts RECs as scope 2 GHG offsets.

To capitalize on the business opportunity associated 
with the environmental attributes of renewable 
electricity, Group companies Eletrobras Chesf and 
Eletrobras Furnas certified several plants with Instituto 
Totum and proceeded to sell I-RECs (International 
Renewable Energy Certificates) from 2020.

In June 2021, Eletrobras Furnas launched a proprietary 
certificate platform, RECFY, assured by independent 
auditors, in order to diversify its portfolio of 
decarbonization solutions. Eletrobras Furnas has 
retained its certification under the I-REC Standard but 
has included other non-I-REC-certified plants on its 
proprietary platform. 

With 97% of its capacity consisting of renewable sources, 
Eletrobras Furnas was the first company in Brazil to 
obtain I-REC certification under the International REC 
Standard for three of its power plants in 2020: the Fortim 
Wind Cluster in Ceará, and the Itumbiara and Serra da 
Mesa hydroelectric plants in Goiás.  

Chesf continued to certify its power plants in 2021. 
International Renewable Energy Certificates (I-RECs) 
have now been issued for the following plants: Casa 
Nova A, Apolônio Sales, Boa Esperança, Funil, Luiz 
Gonzaga, Paulo Afonso (Paulo Afonso I, II, III and IV), 
Sobradinho and Xingó, covering 98.7% of installed 
capacity. These certificates are in addition to those 
obtained in 2020, for Casa Nova II and Casa Nova III.

Scope 2 Emissions Offsets

Energy certificates have become an important tool for 
managing scope 2 emissions. 

Renewable Energy Certificates
In 2021 Eletrobras Furnas offset its Scope 2 emissions 
using proprietary RECFY certificates, offsetting 100% 
of emissions from purchased electricity and 8% of 
emissions from transmission losses. 

Eletrobras Chesf offset 100% of its Scope 2 GHG 
emissions using I-RECs issued by the Group’s own 
generation assets.

Our parent company offset 100% of emissions from 
electricity purchased for administrative sites using 
I-RECs purchased from Eletrobras Furnas. 
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Estimated GHG Emissions and 
Removals as a Result of Activities 
Causing Land-Use Change 

To determine net greenhouse gas emissions after 
accounting for emissions offsets, we estimated the 
greenhouse gas emissions and removals as a result of 
Group activities causing land-use change. 

The clearing and reforestation data used in the 
calculations of emissions and removals were obtained 
from the environmental module of the IGS System. 

CO2 EMISSIONS

CO2 emissions from land-use change are those 
caused by clearing vegetation. These emissions were 
determined based on data collected from the Clearing 
Permits obtained by some Group companies in 2021. 
These permits contain information about the amount 
of cleared area and the type of vegetation. The amount 
of carbon emissions is based on the “total carbon 
stock” reported in the Third National Communication: 
Report to the United Nations Framework Convention 
on Climate Change (MCTI, 2016). 

CO2 REMOVALS

CO2 removals from land-use change are those as a 
result of planting seedlings as part of programs such 
as disturbed land rehabilitation programs and the 
development of riparian buffers around hydroelectric 
reservoirs. Data on planted area, the types of trees planted 

COMPANY EMISSIONS (tCO2e) REMOVALS (tCO2e) NET EMISSIONS 
(tCO2e) NET RESULT

Eletrobras CGT Eletrosul 123 708 -585 REMOVAL

Eletrobras Chesf 3,583 30,540 -26,958 REMOVAL

Eletrobras Eletronorte 0 15,331 -15,331 REMOVAL

Eletrobras Eletronuclear 0 18 -18 REMOVAL

Eletrobras Furnas 2,029 28,111 -26,082 REMOVAL

Itaipu Binacional 0 9,098 -9,098 REMOVAL

Total 5,735 83,807 -78,072 REMOVAL

*Due to adjustments made to the calculation methodology, the reported emissions, removals and net balance in the Eletrobras Group Greenhouse Gas 
Emissions Inventory for 2020 have been restated to respectively 5,734.51 tCO2e, 74,604.76 tCO2e and -68,870.25 tCO2e.

TABLE 14 – CO2 EMISSIONS X REMOVALS IN 2021

and regional climate data were used in the calculations. 
An average increase in carbon stock over a horizon of 20 
years and a linear vegetation growth rate were assumed. 

The results are shown in Table 14.  
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Final 
Considerations 
This inventory provides an account of greenhouse 
gas emissions and removals from Eletrobras Group 
generation and transmission activities in 2021 and in 
previous years. Stakeholders can track the Eletrobras 
Group’s performance on climate change by reviewing 
the indicators, targets and projects reported in Group 
companies’ annual reports, websites, and in the 
Business & Management Master Plan (PDNG).

We reaffirm our commitment to continuously 
monitoring our emissions and implementing 
strategies to combat climate change. These strategies 
are aligned with the Eletrobras Group Environmental 
Policy, the PDNG and the recommendations of 
international authorities on corporate sustainability 
regarding approaches to setting, implementing and 
reporting on sustainability targets to society. 
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Appendix
Independent Auditors’ Assurance Report
Independent auditor’s limited assurance report on 
the data in the 2021 Greenhouse Gas Emissions 
Inventory  of the Eletrobras Companies

To the Board of Directors and Stockholders
Centrais Elétricas Brasileiras S.A. - Eletrobras
Rio de Janeiro - RJ

INTRODUCTION

We have been engaged by Centrais Elétricas 
Brasileiras S.A. (“Eletrobras” or “Company”) to present 
our limited assurance report on the data in the 2021 
Greenhouse Gas Emissions Inventory of the Eletrobras 
Companies (“2021 GHG Emissions Inventory”) for the 
year ended December 31, 2021. This report includes, 
among other information, the procedures used for 
determining significant quantifications, the criteria 
and the methodology for the preparation of the 2021 
GHG Emissions Inventory and the organizational and 
operational parameters of the Company’s activities.

MANAGEMENT’S RESPONSIBILITY

he Company’s management is responsible for the 
preparation and fair presentation of the data in the 
2021 GHG Emissions Inventory, in accordance with 
the criteria defined in paragraph 3 and parameters 
defined in paragraph 4 herein and for such internal 
control as it determines is necessary to enable 

the preparation of information free from material 
misstatement, whether due to fraud or error. 

The criteria for assessment of the data in the 2021 
GHG Emissions Inventory covering the Company’s 
activities with respect to the measurement, obtaining, 
compilation, calculations and estimates and the 
reporting of the data of emissions for 2021, were 
based on the following documents:

(a) �FGV-GVCes/WRI: Brazilian GHG Protocol Program 
Specifications: Accounting, Quantification and 
Reporting of Corporate Greenhouse Gas Emission 
Inventories. 2nd edition and related technical 
notes.

(b) �ABNT NBR ISO 14064-1: Part 1 “Specification and 
guidance to organizations for the quantification 
and preparation of reports on emissions and 
removals of greenhouse gases”, 2007.

In accordance with the criterion of FGV-GVCes/
WRI, mentioned in paragraph 3, the organizational 
boundary of the 2021 GHG Emissions Inventory 
was defined based on the operational control 
approach. The operational parameters include the 
sources of scope 1 and 2 emissions, according to 
the Brazilian GHG Protocol Program, as well as the 
following emission categories of scope 3: Upstream 
transportation and distribution  – transportation 
of fuel and products that are not related to electric 

power; Business travel – air travel,  Employee 
Commuting and Fuel-and-energy-related activities 
(not included in scope 1 our scope 2). 

INDEPENDENT AUDITOR’S RESPONSIBILITY

Our responsibility is to express a conclusion on the 
data in the Company’s 2021 GHG Emissions Inventory, 
based on our limited assurance engagement carried 
out in accordance with Technical Communication 
CTO 01, “Issuance of an Assurance Report related 
to Sustainability and Social Responsibility”, issued 
by the Federal Accounting Council (CFC), based on 
the Brazilian standard NBC TO 3000, “Assurance 
Engagements Other than Audit and Review”, 
also issued by the CFC, which is equivalent to the 
international standard ISAE 3000, “Assurance 
engagements other than audits or reviews of 
historical financial information”, issued by the 
International Auditing and Assurance Standards 
Board (IAASB). Those standards require that we 
comply with ethical and independence requirements, 
and other responsibilities, including in relation to the 
Brazilian Standard on Quality Control (NBC PA 01) 
and, therefore, the maintenance of a comprehensive 
quality control system, including documented policies 
and procedures for ethical requirements, professional 
standards and legal and regulatory requirements.

These standards also require the work be planned 
and performed to obtain limited assurance that the 
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data in the 2021 GHG Emissions Inventory, taken as 
a whole, are free from material misstatements, in 
accordance with the criteria defined in paragraph 3 
and parameters defined in paragraph 4 above.

A limited assurance engagement conducted in 
accordance with the Brazilian standard NBC TO 3000 
and ISAE 3000 consists mainly of making inquiries of 
management and other professionals of the entity 
involved in the preparation of the information, as 
well as applying analytical procedures to obtain 
evidence that enables us to issue a limited assurance 
conclusion on the information taken as a whole. A 
limited assurance engagement also requires the 
performance of additional procedures when the 
independent auditor becomes aware of matters that 
lead the auditor to believe that the information taken 
as a whole might present significant misstatements. 

The procedures selected are based on our 
understanding of the aspects related to the 
compilation and presentation of the data in the 
2021 GHG Emissions Inventory, other engagement 
characteristics and an analysis of the areas in which 
significant misstatements might exist. The following 
procedures were adopted:

(a) �Planning the work, taking into consideration the 
criteria defined in paragraph 3 and parameters 
defined in paragraph 4 above, the materiality 
and the volume of quantitative and qualitative 

information and the operating and internal control 
systems that were used to prepare the data in the 
Company’s 2021 GHG Emissions Inventory.

(b) �Understanding the calculation methodology 
and the procedures adopted for obtaining and 
compiling greenhouse gas emissions through 
interviews with the managers responsible for the 
preparation of the information of Eletrobras - 
Centrais Elétricas Brasileiras S.A., as well as the 
managers responsible for the preparation of the 
information of the following subsidiaries, whose 
sources of emission are considered significant 
in relation to the Company’s total consolidated 
emissions: Furnas Centrais Elétricas S.A. – Furnas; 
Companhia de Geração e Transmissão de Energia 
Elétrica do Sul do Brasil – Eletrobras CGT Eletrosul; 
and Amazonas Geração e Transmissão de Energia 
S.A. – Amazonas GT.

(c) �Applying analytical procedures and selective 
testing, as applicable, to quantitative information 
and making inquiries regarding the qualitative 
information and its correlation with the data in the 
2021 GHG Emissions Inventory.

We believe that the evidence we obtained is sufficient 
and appropriate to provide a basis for our limited 
assurance conclusion.  

SCOPE AND LIMITATIONS

The procedures applied in a limited assurance 
engagement are substantially less detailed than 
those applied in a reasonable assurance engagement, 
the objective of which is the issuance of an opinion 
on the data in the 2021 GHG Emissions Inventory. 
Consequently, we were not able to obtain reasonable 
assurance that we might become aware of all 
significant matters that might be identified in an 
assurance engagement, the objective of which 
is the issue of an opinion. Had we performed an 
engagement with the objective of issuing an opinion, 
we might have identified other matters and possible 
misstatements in the data in the 2021 GHG Emissions 
Inventory. Therefore, we do not express an opinion on 
this information.

Non-financial data is subject to more inherent 
limitations than financial data, due to the nature and 
diversity of the methods used to determine, calculate 
and estimate this data.  Qualitative interpretations 
of the relevance, materiality, and accuracy of the 
data are subject to individual assumptions and 
judgments.  Furthermore, we did not carry out any 
work on data reported for prior periods, nor future 
projections and goals.

The information and data with respect to the actions 
and activities regarding sustainability, general 
information and views related to climate change, the 
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description of the managing activities related to the 
process for preparation of the 2021 GHG Emissions 
Inventory, and the description of operational 
activities, which are not a basis for the 2021 GHG 
Emissions Inventory, are not part of the scope of our 
work and, therefore, are not covered by our limited 
assurance report.

CONCLUSION

Based on the procedures performed, described 
herein, no matter has come to our attention that 
causes us to believe that the data in the 2021 
Greenhouse Gas Emissions Inventory of the Eletrobras 
Companies of Centrais Elétricas Brasileiras S.A. for 
the year ended December 31, 2021 is not presented, 
in all material respects, in accordance with the criteria 
described in paragraph 3 and the parameters defined 
in paragraph 4 above. 

Rio de Janeiro, June 28, 2022

PricewaterhouseCoopers
Auditores Independentes
CRC 2SP000160/O-5

Eliane Kihara
Contadora CRC 1SP212496/O-5 
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