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Global climate changes pose a high risk to the 
current and future society, and measures should 
mitigate those effects. The stabilization of the 
concentration of greenhouse gases (GHG) in the 
atmosphere at a level that will prevent harmful 
human interference against the climate has been a 
major concern in discussions among governments, 
the scientific community, and companies since 
the United Nations Framework on Climate Change 
(signed in 1992 and enacted in Brazil under Decree 
no. 2.652/1998.

The business sector has been taking measures to 
minimize the effects of climate change. Knowing 
its share of responsibility is the first step. GHG 
emission inventories are tools essential for that.

To meet its commitments to good business 
sustainability practices, Eletrobras has been 
carrying out the Greenhouse effect gas emission 
inventory since 2008. The document herein is the 
13th edition.

The inventory and other initiatives at Eletrobras 
are in good standing with the Brazilian Climate 
Change Policy (enacted by Law no. 12.187/2009 
and regulated by Decree no. 7.390/2009), which 
sets out the following: measures that encourage the 
development of procedures and technologies that 
contribute to GHG reduction and removal; proposals 
that will save electricity, water, and other natural 
resources and will reduce the emission of GHG and 

1. Presentation

waste; records, inventories, forecasts, evaluations, 
and other studies on GHG emissions and their 
sources, based on information and data from 
government and private entities (art. 6, XII and XIII).

Reinforcing our commitment to combating 
Climate Change, our goals are the mitigation of 
our negative impact and the contribution to the 
transaction to a new development model based on 
a low-carbon economy. The commitment is in our 
Environmental Policy, the actions on GHG emission 
management, the priority to renewable energy and 
GHG low emission projects, incentive to studies, 
and in line with the 2030 Agenda, in particular 
with the Sustainable Development Goals - ODS 
7 - Accessible and Clean Energy and ODS 13 - 
Combating Climate Change, both prioritized by the 
Eletrobras companies in their corporate strategy.

In recent years, we have increased the use of 
sources with low GHG emissions in our matrix. 
making a decisive contribution to making the 
Brazilian electricity matrix one of the cleanest and 
most renewable in the world. In 2020 these sources 
represented 97.6%* of our total installed capacity, 
with 95.6% being generated by corporate projects. 

This document presents the results of calculation 
of GHG emissions of the companies Eletrobras 
Amazonas GT, Eletrobras Cepel, Eletrobras 
CGT Eletrosul (company created from the  
reorganization of CGTEE and Eletrosul), Eletrobras 

Chesf, Eletrobras Eletronorte, Eletrobras 
Eletronuclear, Eletrobras Furnas, Eletrobras 
Holding, and Itaipu Binacional1  in 2020, based on 
individual information provided by each company, 
in a continuous work in the year and involving 
workers from all the companies, to measure, send 
information, discuss content, make calculations, 
and edit the Eletrobras report. 

The document also includes air pollutants sulfur 
oxides (SO

X
,) nitrogen oxides (NO

X
,) particulates, 

and substances that destroy the ozone layer, related 
to the Montreal Protocol, and the forecast on 
the emission and removal of GHG produced from 
activities that cause Land Use Change.

1. For UHE Itaipu, the inventory considers the GHG emissions corre-
sponding to the share of the company that belongs to Brazil (50%.)

* This percentage considers corporate ventures and Special Purpose 
Entities (SPEs.)
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•	 The employees in charge collected the information 
required for the preparation of the Inventory at 
each company. The Process had the supervision of 
the representatives of the Climate Strategy Work 
Group (GT3), created in the Eletrobras Companies 
Environment Committee (CMA.)

•	 The verification and validation of the data used, 
as well as the processing and calculation of the 
GHG emissions, occurs on the Emisfera platform, 
which is a set of computer tools developed by 
CEPEL for that purpose. The Emisfera also ensures 
the storage of historical results and provides 
a diversified set of output reports to meet any 
reporting need of the businesses and follow-up 
of emission reduction goals. The Emisfera’s main 
tools are: Collection and Analysis Tool (FCA,) 
responsible for importing the data from the IGS 
System; data consistency analysis (flag system;) 
Calculation of Emissions Tool (FCE,) responsible for 
calculating the emissions and presenting the final 
results in a full or summarized version; and Land 
Use Activities Emission Forecast Tool (FUS.)  Figure 
1 presents the combination between the Emisfera 
tools and the IGS database when preparing the 
Eletrobras companies GHG Inventory.

•	 Since 2016, the Emisfera tools are in line with 
the IGS (Sustainability Management Index) 
System Database. The IGS collects all the input 
values for the calculation of emissions and, by its 
protocols, guides the quantities at the different 
companies always in the same way. The procedure 
became more reliable and traceable since all the 
companies are users of the IGS system, and the 
information is available on only one tool.

•	 The Eletrobras Companies GHG Emission Inventory 
uses renowned methodologies to calculate the GHG 
emission, particularly the IPCC (2006,) and complies 
with the Greenhouse Gas Protocol - GHG Protocol1 
(WRI, 2004) guidelines on the organization of 
sources, the definition of thresholds, and the 
presentation of results. The operational control 
approach2  will be the organization limit.

•	 To calculate the emissions from the consumption 
of electricity, we used the emission factors 
from the Brazilian Interconnected System 
(SIN,) calculated and disclosed by the Brazilian 
Ministry of Science, Technology, Innovation, and 
Communication (MCTIC.)3

•	 	The calculation of emissions corresponding to 
electricity transmission losses is based on the 
information from Eletrobras Transmission Area.

•	 	In Brazil, because of the mandatory addition of 
a fraction of sugar cane ethanol in gasoline, and 
biodiesel in the diesel oil, petroleum-derived 
fuels have less polluting potential than those 
used abroad. The biogenic CO

2
 emissions from 

biofuels (biodiesel, ethanol added to gasoline, 
and fuel ethanol) are in a separated table in the 
inventory since those emissions are reabsorbed by 
photosynthesis in sugar cane and soybean crops, 
and other vegetables used to produce biofuels. 
Since the Eletrobras Company GHG Emission 
Inventory of 2013, the consumption of fuels by 
vehicles (ethanol, natural gas, gasoline, and diesel 
oil) is under the emission factors disclosed in the 
First National On-road Vehicles Emission Inventory 
(MMA, 2011), superseding the IPCC factors.

•	 	Emissions from thermoelectric power generation 
from Independent Electricity Producers (PIE, in 
Portuguese acronym) whose electricity Eletrobras 
Eletronorte and Eletrobras Amazonas GT 
purchases from and sells to the end consumer, 
are in the scope 3; therefore, separated from the 
emissions from Eletrobras thermoelectric plants, 
which are under scope 1.

•	 	The amount of the energy content of the fuels 
consumed follows the conversion factors under 
the Brazilian Energy Balance (2019 base year.) 

•	 	We disregarded emissions from Eletrobras 
hydropower plants as there is no consensus, at 
present, of the international scientific community 
on a methodology that allows calculating the 
GHG emission balance (or net emissions) of 
bodies of water such as artificial reservoirs.

•	 Air emissions of local pollutants such as 
sulfur oxides (SOx,) nitrogen oxides (NOx,) 
and particulates were obtained from the 
monitoring carried out by the companies at their 
thermoelectric plants.  

2. Preparation and Premises

1. GHG Protocol: a corporate accounting and reporting standards on 
greenhouse gas emissions, launched in 1998 and revised in 2004, inter-
nationally recognized, and today the most used tool by businesses and 
governments to understand, quantify, and manage their emissions.

2 In an operational control approach, an organization accounts for 
100% of its GHG emissions at the sites where it has operational control 
and excludes any emission from operations where the business only 
holds an interest, the SPEs.

3. Available on the website: 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
http://www.mctic.gov.br/mctic/opencms/ciencia/SEPED/clima/textogeral/emissao_corporativos.html
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FIGURE 1 –DATA ACQUISITION PROCESS FOR PREPARING THE INVENTORY•	 	The estimated air emissions of substances that 
deplete the ozone layer, related to the Montreal 
Protocol, were calculated  from the sum of three 
procedures: leaks in the installation, leaks in the 
maintenance, and leaks in the disposal. They 
are related to the gases of refrigeration and air 
conditioning equipment used at the companies.

•	 The data and calculation logs used in the GHG 
inventories are filed and, for each annual version, 
the data is verified by an independent third party. 
For the Inventory 2021 with 2020 base year, an 
assurance letter was issued on June, 29th, 2021, 
by PwC Brasil4 (Annex).

•	 Figure 2 presents the preparation of the GHG 
Inventory at Eletrobras and its scope, general 
structure, and inventoried sources.

4. “PwC” means PricewaterhouseCoopers Brasil Ltda., a network mem-
ber of PricewaterhouseCoopers.

SUPPORTING 
TOOLS

MAIN TOOLS

Greenhouse Gas Emissions Inventory

Input data

Assurance AssuranceIGS Database

Flag system

FUS FCE FCA

FES FVA



ELETROBRAS
COMPANIES GREENHOUSE 
GAS EMISSION INVENTORY

7REFERENCES AND 
ATTACHMENT

FINAL  
CONSIDERATIONS 

ESTIMATES FOR 
GHG EMISSIONS 
AND REMOVALS 

MONTREAL  
PROTOCOL GASES

AIR  
POLLUTANTS

GHG EMISSION 
GENERATION AND 
INTENSITY MATRIX

GHG EMISSIONS 
AT ELETROBRAS 

COMPANIES

PREPARATION 
AND PREMISES

PRESENTATION

FIGURE 2 - PREPARATION OF THE GHG INVENTORY AT ELETROBRAS COMPANIES

ELETROBRAS COMPANIES GHG INVENTORY

Scope 1 Scope 2 Scope 3

•	 Direct fixed sources 
emissions (UTEs);

•	 Emissiosn by quantity 
of electricity acquired 
from the network; and

•	 Independent Eletricity 
Contractors (PIEs);

•	 Moving sources;
•	 Power transmission 

loss.
•	 Air travels;

•	 Fugitive emissions (SF6
, 

refrigerants);
•	 Transport of  

non-energy goods;

•	 Sanitation Effluents; and •	 Transport of fuels; and

•	 Other fixed sources: 
LPG, natural gas, diesel 
used in generators and 
boilers.

•	 Transport of  
employees.

Gases: CO
2
 CH

4
 N

2
O SF

6
 PFC HFC

Emission Factors

Electricity (MCTI)

Fuel Energy Content: 

BEN (2015)

IPCC (2006)

MMA (2011)

Methodology

GHG Protocol

IPCC (2006)

Operational Control 
Approach

RCS system
Power transmission  

loss data

Eletrobras Holding Power 
Transmission Office Company 1

Qualitative data collection and submission

Calculation of GHG emissions

Company 2 Company 3 Company 4

Eletrobras Companies 
Climate Strategy  

Work Group
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The GHG Emissions at Eletrobras Companies in 
2020 are summarized in Table 1 and listed in detail 
in Table 2.  The total emission was 6,046,210 tCO

2
e, 

considering the scopes 1, 2, and 3.

As expected, the emissions accounted for prevailed 
the scope 1 (68.9% of the total,) followed by scope 3 
(32.8% of the total) and scope 2 (8.3% of the total).

Three sources were responsible for 98% of the total 
emissions in 2020: Eletrobras Thermal Power Plants 
- TPP, Independent Electricity Producers (PIEs,) and 
Transmission Losses. the TPP accounted for 67% of 
the total emissions. 

Emissions that are directly under the operational 
control of the Eletrobras companies (scopes 1 
and 2) totaled 4,667,456 tCO2e, 77% of the total. 
Emissions from sources not of or controlled by 
Eletrobras companies (scope 3) that are under the 
responsibility of service and product providers 
totaled 1,378,753 tCO

2
e.

Of the total direct emissions (scope 1), 98% came 
from thermoelectric power generation (Eletrobras 
TPPs)

Of scope 2, transmission losses accounted for 99% 
of the emissions, and only 1% are emissions from 
the consumption of electricity.

Transmission losses are not manageable by the 
electricity utilities. The business of the Eletrobras 
companies working with power transmission, in 
summary, is to keep the availability of the system 
under its concession. The National System Operator 
(ONS) is responsible for planning and defining the 
operation of the system, and the power flows, and 
consequently, the  transmission losses result from 
the operating strategies defined by the Operator. 

SCOPE GHG EMISSIONS % TOTAL

Scope 1 4,164,151 68.9

Scope 2 503,305 8.3

Scope 3 1,378,753 22.8

Total 6,046,210 100

Moreover, the maintenance conditions of the 
equipment do not influence  transmission losses, 
but only in the availability of that equipment.

In scope 3, emissions from thermoelectric power 
generation from Independent Electricity Producers 
(PIE) represented 99.7% of the total of the scope.

3. GHG Emissions at Eletrobras Companies

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

SCOPE 1 SCOPE 2 SCOPE 3

SUBTOTAL 
PER 

COMPANY
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Eletrobras 
Amazonas GT

2,208,582 0 32 175 16 n.a 155 22,279 22 150 1,277 n.a 1,366,864 n.a 57 127 3,599,737

Eletrobras 
Cepel

n.a 1 8 2 n.a n.a 0 24 0 312 n.a n.a n.a n.a 6 174 526

Eletrobras 
CGTEletrosul

1,278,445 32 8 1,083 1 n.a 10,723 218 65 794 100,609 n.a n.a 989 75 466 1,393,508

Eletrobras 
Chesf

n.a 108 58 2,523 1 160 0 n.d 9,510 820 100,592 n.a n.a n.d 240 n.d 114,012

Eletrobras 
Eletronorte

434 83 179 2,083 82 n.a 3,502 0 n.d 401 55,200 n.a 7,391 0 n.d 218 69,574

Eletrobras 
Eletronuclear

2,513 n.a 50 482 11 n.a n.a 1,577 156 434 n.a 4 n.a 134 23 1,217 6,603

Eletrobras 
Furnas

584,519 132 141 2,268 0 n.d 3,580 67 2 564 241,839 n.d n.a n.d n.d 72 833,185

Eletrobras 
Holding

n.a 0 n.a 4 n.a n.a n.a 24 0 274 n.a n.a n.a n.a 112 n.a 414

Itaipu  
Binacional

n.a 11 51 215 10 n.a 27,360 344 39 38 n.a n.a n.a n.d 57 526 28,651

Sub-total by 
sources

4,074,492 367 527 8,835 122 160 45,320 24,533 9,795 3,788 499,517 4 1,374,255 1,123 571 2,800

TOTAL 
(tCO2e)

6,046,210

Subtotal by 
type of source

4,075,386 9,118 79,647 3,788 499,517 4 1,374,255 1,123 571 2,800

Sub-total by 
scope

4,164,151 503,305 1,378,753

Legend: n.a – not applicable; n.d – not disclosed

TABLE 2 -GHG EMISSIONS OF ELETROBRAS COMPANIES – 2020 BASE YEAR (tCO2e)



ELETROBRAS
COMPANIES GREENHOUSE 
GAS EMISSION INVENTORY

10REFERENCES AND 
ATTACHMENT

FINAL  
CONSIDERATIONS 

ESTIMATES FOR 
GHG EMISSIONS 
AND REMOVALS 

MONTREAL  
PROTOCOL GASES

AIR  
POLLUTANTS

GHG EMISSION 
GENERATION AND 
INTENSITY MATRIX

GHG EMISSIONS 
AT ELETROBRAS 

COMPANIES

PREPARATION 
AND PREMISES

PRESENTATION

Table 3 presents emissions by type of gases. 
Most of the emissions are from carbon dioxide 
- CO2 (98.5%,) with little occurrence of sulfur 
hexafluoride (SF

6
,) nitrous oxide (N

2
O,) methane 

(CH
4
,) and refrigerants (HFCs e PFCs,) totaling 1.5%.

The SF
6
 gas has applications as an insulator in high-

voltage circuit breakers. As practices and resources 
that mitigate fugitive emissions or manage the SF

6
, 

we can mention SF
6
 low-pressure alarms existing in 

the circuit breaker; annual check of the gas pressure 

COMPANIES
CO2 CH4 N2O SF6 HFCS AND 

PFCS
TOTAL BY 
COMPANY

tCO2e tCO2e tgás tCO2e tgás tCO2e tgás tCO2e tCO2e

Eletrobras Amazonas GT 3,573,783 1,615 65 1,905 6.4 155 0.01 22,279 3,599,737

Eletrobras Cepel 498 1.34 0.05 2.8 0.01 0 0 24 526

Eletrobras CGTEletrosul 1,376,112 416 17 6,038 20 10,723 0.47 218 1,393,508

Eletrobras Chesf 104,448 9,518 381 45 0.15 0 0 n.d 114,012

Eletrobras Eletronorte 65,993 15 0.6 64 0.21 3,502 0.15 0 69,574

Eletrobras Eletronuclear 4,823 163 6.5 39 0.13 n.a n.a 1,577 6,603

Eletrobras Furnas 828,901 275 11 363 1.22 3,580 0.16 67 833,185

Eletrobras Holding 390 0.06 0 1.2 0 n.a n.a 24 414

Itaipu Binacional 892 42 1.7 13 0.04 27,360 1.20 344 28,651

Total 5,955,840 12,046 482 8,470 28 45,320 1.99 24,533 6,046,210

Legend: n.a. – not applicable; n.d. – not disclosed

TABLE 3 - GHG EMISSIONS BY TYPE OF GAS (SCOPES 1, 2, AND 3) - 2020 BASE YEAR

in circuit breakers; 15-day inspection of circuit 
breakers; instructions for identification of SF6 leaks; 
and machines for gas collection and treatment.

Fugitive emissions of SF
6
 contained in high-voltage 

equipment result from losses associated with 1) the 
construction of the equipment (circuit breakers); 2) 
severe faults; 3) maintenance procedures.
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Although the CO
2
 emissions from the burning of 

ethanol and biodiesel are not accounted for in the 
GHG Inventory, because of the reabsorption of gas 
through photosynthesis, the methodology used 
recommends the estimates presented in Table 
4. The data demonstrate a reduction of 63% in 
CO2 emissions from the burning of ethanol and 
biodiesel in relation to 2019.

COMPANY
CO2 EMISSIONS (tCO2e)

2019 2020

Eletrobras Amazonas GT 7,291 80

Eletrobras Cepel 67 25

Eletrobras CGTEE 407 -

Eletrobras CGT Eletrosul** - 530

Eletrobras Chesf 872 748

Eletrobras Eletronorte 372 1,277

Eletrobras Eletronuclear 367 532

Eletrobras Eletrosul 219 -

Eletrobras Furnas 523 430

Eletrobras Holding 3 1

Itaipu Binacional 416 288

Total 10,538 3,911

* The data in this table refer to Scope 1, and 3 emissions added together.
** Company created from the reorganization of CGTEE and Eletrosul

TABLE 4 - EMISSION OF CO2 FROM THE BURNING 
OF ETHANOL (HYDRATED AND ANHYDRIDE) AND 
BIODIESEL (B-100)*

Table 5 presents the comparison of the total emissions 
between 2019 and 2020. 

TABLE 5 - GHG EMISSIONS OF ELETROBRAS COMPANIES IN 2019 AND 2020  (tCO2e)

SCOPE 2019 2020 VARIAÇÃO
2019-2020

VARIAÇÃO (%)
2019-2020

Scope 1 5.227.207 4.164.151 -1.063.056 -20,3

Scope 2 659.298 503.305 -155.993 -23,7

Scope 3 10.879 1.378.753 +1.367.874 +12.573,5

Total 5.897.384 6.046.210 +148.716 +2,5

Considering the emissions accounted for in 
each scope, we had an increase of 2.5% of the 
total emissions in 2020. For scope 1, we had a 
reduction of 20.3% of the emissions; for scope 2, a 
reduction of 23.7%; and for scope 3, an increase of 
12,573.5%. The significant increase of emissions 
under scope 3 is related to the purchase of 
electricity from Independent Electricity Producers 
(PIE) by Eletrobras Amazonas GT, which has not 
occurred in 2019.
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Table 6 shows the history of the GHG Emissions at 
Eletrobras Companies in the last five years.

TABLE 6 - HISTORY OF GREENHOUSE GAS EMISSIONS AT ELETROBRAS COMPANIES (tCO2e)

COMPANY 2016* 2017* 2018 2019 2020

Eletrobras Amazonas GT 1,362,801 1,409,350 2,173,897 2,178,095 3,599,737

Eletrobras Cepel 1,252 1,491 1,126 1,157 526

Eletrobras CGTEE 3,076,026 1,798,525 1,621,767 1,744,040 -

Eletrobras CGT Eletrosul** - - - - 1,393,508

Eletrobras Chesf 237,925 243,710 175,231 162,360 114,012

Eletrobras Eletronorte 138,775 167,494 116,095 100,136 69,574

Eletrobras Eletronuclear 14,214 16,114 12,016 12,500 6,603

Eletrobras Eletrosul 130,343 141,414 115,889 118,048 -

Eletrobras Furnas 1,795,646 1,888,927 1,835,923 1,573,562 833,185

Eletrobras Holding 1,228 1,012 891 1,004 414

Itaipu Binacional 9,222 10,835 10,605 6,482 28,651

Total 6,767,432 5,678,872 6,063,440 5,897,384 6,046,210

* The amounts were recalculated excluding the distribution companies.

** Company created from the reorganization of CGTEE and Eletrosul.
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4. GHG Emission Generation and Intensity Matrix
The electricity net production of Eletrobras 
companies in 2020 totaled 157,070,319 MWh, 
without the participation of the Special Purpose 
Entities (SPEs.) Table 7 presents the production at 
each companies.

TABLE 7 - NET ELECTRICITY PRODUCTION BY 
ELETROBRAS COMPANIES IN 2020

ELETROBRAS COMPANIES NET ELECTRICITY 
PRODUCTION  (MWH)

Eletrobras Amazonas GT 5,930,324

Eletrobras CGTEletrosul 2,562,465 

Eletrobras Chesf 35,768,915

Eletrobras Eletronorte 30,507,030 

Eletrobras Eletronuclear 12,866,462 

Eletrobras Furnas 31,244,122

Itaipu Binacional 38,191,002 

Total 157,070,319

The Business and Management Master Plan defined 
as a goal to the Eletrobras Companies an emission 
intensity of 0.173 tCO2

e/NOI, considering the total 
emissions of scopes 1, 2, and 3 by Net Operating 
Income (NOI). The emission intensity totaled 0.211 
tCO

2
e/NOI in 2020.

The document also presents the emission 
intensities calculated from the total emissions of 
scopes 1, 2, and 3, and the emissions of scopes 1 

TABLE 8 - GHG INTENSITY EMISSIONS OF ELETROBRAS COMPANIES IN 2019 AND 2020

EMISSION INTENSITY (SCOPE  1, 2 AND 3) 2019 2020

Per net electricity produced (tCO
2
/MWh) 0.040 0.038

Per net operating income (tCO
2
/ROL) 0.198* 0.211

EMISSION INTENSITY (SCOPE 1 AND 2 WITHOUT LOSS) 2019 2020

Per net electricity produced (tCO
2
/MWh) 0.036 0.027

Per net operating income (tCO
2
/NOI) 0.176* 0.145

*The GHG intensity emissions were recalculated because of the presentation of the net operating income of 2019 in the Consolidated Financial 
Statements of 2020.

and 2 - without losses by energy generated or NOI. 
The data concerning the net electricity generated 
and the net operating income of the SPEs are 
disregarded when calculating emission intensities. 
Table 8 presents the data.

The intensity of emissions considering the energy 
generated had a reduction of 5% in relation to total 
emissions and 25% in relation to scope 1 and 2 
without losses, which demonstrates an increase in 
efficiency in our generation. 
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5. Air Pollutants (SOx, NOx, and Particulates)
Eletrobras Companies also measure the emissions 
of other air pollutants such as sulfur oxides (SO

X
,) 

nitrogen oxides (NO
X
,) and particulates in the TPPs 

in operation over the year.

Tables 09 and 10 present the emissions of SO
X
, NO

X
, 

and particulates in 2019 and 2020.

TABLE 9 - SULFUR AND NITROGEN OXIDES (SOX E NOX
) EMISSIONS

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

2019 2020 2019 2020

Eletrobras Amazonas GT 19 0 6,287 4,761

Eletrobras Cepel n.a n.a n.a n.a

Eletrobras CGTEE 10,798 - 2,430 -

Eletrobras CGT Eletrosul* - 9,788 - 2,108

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

Eletrobras Eletronorte 0 0 0 0

Eletrobras Eletronuclear 0 0 0 0

Eletrobras Eletrosul n.a - n.a -

Eletrobras Furnas 0 0 52 542

Eletrobras Holding n.a n.a n.a n.a

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

Total 10,817 9,788 8,769 7,411

Legend: n.a. – not applicable; n.d. – not disclosed

* Company created from the reorganization of CGTEE and Eletrosul

The emissions of SOx, NOx, and particulates had 
a reduction of about 9.5%, 15.5%, and 19.5%, 
respectively, when compared to 2019. 

COMPANY
PM 10 PARTICULATES 

PM10 (T)

2019 2020

Eletrobras Amazonas GT 15 0

Eletrobras Cepel n.a n.a

Eletrobras CGTEE 410 -

Eletrobras CGT Eletrosul* - 342

Eletrobras Chesf n.a n.a

Eletrobras Eletronorte 0 0

Eletrobras Eletronuclear 0 0

Eletrobras Eletrosul n.a -

Eletrobras Furnas 0 0

Eletrobras Holding n.a n.a

Itaipu Binacional n.a n.a

Total 425 342

Legend: n.a. – not applicable; n.d. – not disclosed

* Company created from the reorganization of CGTEE and Eletrosul

TABLE 10 - PARTICULATES EMISSIONS
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6. Montreal protocol gases
Eletrobras Companies also estimate their emission 
of gases that deplete the ozone layer related to the 
Montreal Protocol.

The total emission was calculated from the sum of 
three procedures related to air conditioning devices 
refrigerants: leaks in the installation, leaks in the 
maintenance, and leaks in the disposal.

Table 11 presents the emission of gases under the 
Montreal Protocol.

TABLE 11 - EMISSION OF GASES THAT DEPLETE THE OZONE LAYER - MONTREAL PROTOCOL

COMPANIES
GASES (t) 2019 GASES (t) 2020

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

Eletrobras Amazonas GT 0 0.05 0.004 0 4.11 0

Eletrobras Cepel 0 0.06 0 0 0.02 0

Eletrobras CGTEE 0 0.25 0 - - -

Eletrobras CGTEletrosul* - - - 0 0.32 0

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

Eletrobras Eletronorte 0 0.31 0 0 0.05 0

Eletrobras Eletronuclear 0.18 0.78 0.38 0.18 0.37 0

Eletrobras Eletrosul 0 0.07 0 - - -

Eletrobras Furnas 0 0.55 0 0 0.08 0.01

Eletrobras Holding 0 0.07 0.01 0 0.05 0

Itaipu Binacional 0 0.21 0 0 0.08 0

Total 0.18 2.34 0.40 0.18 5.09 0.01

Legenda: n.d. – not disclosed

* Company created from the reorganization of CGTEE and Eletrosul
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7. Estimates for GHG Emissions and Removals concerning activities 
that cause Land Use Change  
To make a GHG Emissions balance by accounting 
for what is applicable as an “emission offset”, we 
should develop a proper methodology and collect 
data for calculation. We created in 2016 a task 
force within the Climate Strategy Work Group  
to estimate the emissions and removals from 
activities at Eletrobras Companies that cause land 
use change. 

This initiative is still experimental and voluntary, 
and there is much space for the evolution of the 
methodology on data collection and analysis. 
However, we considered the results satisfactory 
and able for presentation in this document. 

The vegetation planting and suppression data to 
calculate the emissions and removal are obtained 
through the IGS System environment module.  

CO2 EMISSIONS 

CO
2
 emissions considered by the activities that 

cause land change use at Eletrobras Companies 
result from the vegetation suppression required. 
We used as evidence the data collected from the 
Vegetation Suppression Authorization (ASVs) 
obtained from some of our companies in 2020. 
The information on suppressed vegetation 
encompasses its area and phytophysiognomy 
characterization . The calculation of the amount 
of emitted carbon is based on the “total carbon 
storage ” amounts available on the Third National 
Communication (MCTI, 2016). 

COMPANY EMISSION (tCO2e) REMOVAL (tCO2e) BALANCE (tCO2e) BALANCE RESULTS

Eletrobras CGT Eletrosul 0 405.30 -405.30 REMOVAL

Eletrobras Chesf 13,730.44 27,890.95 -14,160.51 REMOVAL

Eletrobras Eletronorte 0 11,885.26 -11,885.26 REMOVAL

Eletrobras Eletronuclear 0 18.00 -18.00 REMOVAL

Eletrobras Furnas 84.02 26,463.32 -26,379.30 REMOVAL

Itaipu Binacional 0 9,097.84 -9,097.84 REMOVAL

Cepel 6.00 2.4 3.60 EMISSION

Total 13,820.46 75,763.07 -61,942.61 REMOVAL

TABLE 13 – PILOT PROJECT – CO2 EMISSIONS VS REMOVALS IN 2020

CO2 REMOVALS

The CO
2
 removals considered by activities that cause 

land use change are a consequence of the planting of 
tree seedlings under the scope of several programs 
developed by the companies such as the recovery of 
degraded areas and implementation of belts in areas 
of permanent preservation in the edges of hydropower 
plant reservoirs. We used data on the areas planted, 
the type of trees and the climate characteristics of the 
region. Finally, we considered an average carbon stock 
value to be reached within 20 years and a linear growth 
rate for the vegetation. 

Table 13 presents the results.  
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8. Final Considerations  
The document consolidates a report for the society 
on the emission and removal of greenhouse gases 
in power generation and transmission activities at 
Eletrobras Companies in 2020 and the historical 
evolution of that data.  The performance of 
Eletrobras Companies about climate changes has 
the follow-up of indicators, goals, and projects, 
presented in the Annual Reports and the Eletrobras 
and its subsidiaries’ websites, and the Business and 
Management Master Plan – PDNG.

In 2020, the CDP – Disclosed Insight Action raised 
the Eletrobras rating to  A-  “Leadership”  for Climate 
Change, and is above the regional average of South 
America (D) and the Renewable Generation sector 
(B.) In the Water Security dimension, Eletrobras held 
in the “Leadership” category. 

Eletrobras also became part of the CDP 2020 
Supplier Engagement Leaderboard list and is among 
the 7% of the companies that engage their suppliers 
in climate change.

In the same year, the company reached the maximum 
rating in Climate Strategy in the Dow Jones 
Sustainability Index – DJSI. We also took part in the 
B3 Efficient Carbon Index (ICO

2
).

We reaffirm our commitment to the maintenance 
of a continuous procedure to monitoring out 
emissions and establishing management strategies 
that contribute to global climate changes. 
Those strategies are in line with the Eletrobras 
Companies Environmental Policy, with the PDNG 
and international references recommendation on 
business sustainability by adopting approaches 
related to the definition and compliance with goals 
and their disclosure to the society.
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10. Attachment
INDEPENDENT AUDITOR’S LIMITED ASSURANCE REPORT  
ON THE DATA IN THE 2020 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

1. We have been engaged by Centrais 
Elétricas Brasileiras S.A. (“Eletrobras” 
or “Company”) to present our limi-
ted assurance report on the data in 
the 2020 Greenhouse Gas Emissions 
Inventory of the Eletrobras Companies 
(“2020 GHG Emissions Inventory”) for 
the year ended December 31, 2020. 
This report includes, among other 
information, the procedures used for 
determining significant quantifica-
tions, the criteria and the methodology 
for the preparation of the 2020 GHG 
Emissions Inventory and the organiza-
tional and operational parameters of 
the Company’s activities.

Management’s responsibility

2. The Company’s management is 
responsible for the preparation and fair 

presentation of the data in the 2020 
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.  

3. The criteria for assessment of the 
data in the 2020 GHG Emissions Inven-
tory covering the Company’s activities 
with respect to the measurement, 
obtaining, compilation, calculations 
and estimates and the reporting of the 
data of emissions for 2020, were based 
on the following documents:

(a) FGV-GVCes/WRI: Brazilian GHG 
Protocol Program Specifications: Ac-
counting, 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 organiza-
tions for the quantification and prepara-
tion of reports on emissions and removals 
of greenhouse gases”, 2007.

4. In accordance with the criterion of 
FGV-GVCes/WRI, mentioned in para-
graph 3, the organizational boundary of 
the 2020 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 dis-
tribution  – transportation of fuel and 
products that are not related to elec-
tric power; Business travel – air travel,  
Employee Commuting and Fuel-and-e-
nergy-related activities (not included in 
scope 1 our scope 2). 

Independent auditor’s responsibility

5. Our responsibility is to express a con-
clusion on the data in the Company’s 
2020 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 Sustai-
nability and Social Responsibility”, is-
sued 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 Internatio-
nal Auditing and Assurance Standards 
Board (IAASB). Those standards require 
that we comply with ethical and inde-
pendence requirements, and other res-
ponsibilities, including in relation to the 
Brazilian Standard on Quality Control 
(NBC PA 01) and, therefore, the main-
tenance of a comprehensive quality 
control system, including documented 
policies and procedures for ethical re-
quirements, professional standards and 
legal and regulatory requirements.

6. These standards also require the work 
be planned and performed to obtain 
limited assurance that the data in the 
2020 GHG Emissions Inventory, taken 
as a whole, are free from material miss-
tatements, in accordance with the crite-
ria defined in paragraph 3 and parame-
ters defined in paragraph 4 above.  

7. A limited assurance engagement 
conducted in accordance with the Bra-
zilian standard NBC TO 3000 and ISAE 
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3000 consists mainly of making inqui-
ries of management and other pro-
fessionals 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 proce-
dures when the independent auditor 
becomes aware of matters that lead the 
auditor to believe that the information 
taken as a whole might present signifi-
cant misstatements. 

8. The procedures selected are based on 
our understanding of the aspects rela-
ted to the compilation and presentation 
of the data in the 2020 GHG Emissions 
Inventory, other engagement charac-
teristics 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 qualita-
tive information and the operating and 
internal control systems that were used 
to prepare the data in the Company’s 
2020 GHG Emissions Inventory.

(b) Understanding the calculation me-
thodology and the procedures adopted 
for obtaining and compiling greenhouse 

gas emissions through interviews with 
the managers responsible for the pre-
paration of the information of Eletro-
bras - Centrais Elétricas Brasileiras S.A., 
as well as the managers responsible for 
the preparation of the information of 
the following subsidiaries, whose sour-
ces of emission are considered signifi-
cant 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. – Amazo-
nas 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 2020 GHG Emissions 
Inventory.

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

Scope and limitations

10. The procedures applied in a limited 
assurance engagement are substan-
tially 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 2020 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 engage-
ment with the objective of issuing an 
opinion, we might have identified other 
matters and possible misstatements 
in the data in the 2020 GHG Emissions 
Inventory. Therefore, we do not express 
an opinion on this information.

11. 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.  Qua-
litative 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.

12. The information and data with 
respect to the actions and activities 
regarding sustainability, general in-
formation and views related to climate 
change, the description of the mana-
ging activities related to the process for 
preparation of the 2020 GHG Emissions 
Inventory, and the description of ope-
rational activities, which are not a basis 
for the 2020 GHG Emissions Inventory, 
are not part of the scope of our work 
and, therefore, are not covered by our 
limited assurance report.

Conclusion

13. Based on the procedures perfor-
med, described herein, no matter has 
come to our attention that causes us to 
believe that the data in the 2020 Gree-
nhouse Gas Emissions Inventory of the 
Eletrobras Companies of Centrais Elé-
tricas Brasileiras S.A. for the year ended 
December 31, 2020 is not presented, in 
all material respects, in accordance with 
the criteria described in paragraph 3 
and the parameters defined in paragra-
ph 4 above. 

Rio de Janeiro, June 29, 2021

PricewaterhouseCoopers 
Auditores Independentes 
CRC 2SP000160/O-5

Eliane Kihara 
Contadora CRC 1SP212496/O-5




