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1| Foreword  

Now more than ever, Greenhouse Gas ( GHG)  emissions are viewed as an environmental 

issue  with the potential o f generating  significant impacts on our planetôs natural state. 

Climate phenomena of global proportions pose a high risk to our current society and 

measures must be taken by enterprises to try and minimize these effects . Knowing our 

share of responsibility is the first step. Thus, always seeking to honor its commitment to 

establishing good practices of corporate sustainability, Eletrobras presents the 9 th  edition 

of its Inventory of GHG Emissions.  

Reinforcing its commitment to addressing the issue of climate change, Eletrobras 

prioritizes energy generation from sources with low emission of pollutants, which now 

represent more than 90% of its installed capacity, and aims to contribute to the transition 

to a new development model based on a low carbon economy.  

The Inventory of GHG Emissions of Eletrobras Companies is gaining consistency every 

year :  it has  well defined criteria and is a tool for the systematic evaluation and  

management of GHG and other emissions, such as sulfur and nitrogen oxides ( SOx and 

NOx).  

This document presents the resul ts of the calculation of GHG emissions from all 

Eletrobras companies (16 in total) for 2016 . It is  based on individual information provided 

by each of them , in a continuous effort  made by about 50 employees of all Eletrobras 

companies throughout the year, involving the process of measurement, discussion of 

contents, calculations and final editing . 

 

 

Figur e 1 ð Eletrobras  companies  
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2| Pr emises and Building Process  

 

¶ The information required for the preparation of this Inventory wa s collected in each 

of the companies through its representatives with in the Climate Strategy Working 

Group  (GT 3 , acronym in Portuguese ), created under the Environment Committee of 

the Eletrobras Companies (SCMA , acronym in Portuguese ).  

¶ In 2016, the goal o f aligning the traditional Microsoft Excel Calculation Tool with the 

Sustainability Management Indicators (IGS , acronym in Portuguese ) System 

database was reached. In other words, all  input data for GHG emission calculation s 

were collected through the IGS System , which, through its protocols, guides the 

measur ement of quantities in different  companies always in the same way . Thus, the 

process became more reliable and traceable,  since all companies use the IGS System 

and the data is available in one single t ool . 

¶ The Inventory of GHG Emissions of Eletrobras Companies  follows the IPCC (2006) 

methodology and the guidelines in the  GHG Protocol 1 (WRI, 2004). It is also limited 

to companies over which Eletrobras holds operational control 2. 

¶ The emission indexes of t he National Interconnected System (SIN , acronym in 

Portuguese ), which are calculated and published by the Brazilian Ministry of Science, 

Technology , Innovation and Communication (MCTI C, acronym in Portuguese ) 3, we re 

used in order to calculate emissions fro m electricity consumption  and  losses in 

transmission and  distribution.  

¶ The emissions corresponding to losses in the transmission of electric energy were 

calculated based on the information provided by the Transmission Operations 

Department, under the Trans mission Board in Eletrobras Holding . 

¶ In Brazil, it is mandatory to add a fraction of sugarcane ethanol to  gasoline and a 

fraction of biodiesel to  diesel; th at way , petroleum -based fuels have less polluting 

potential than those used internationally. Thus, C O2 emissions from the consumption 

of biofuels (biodiesel, ethanol added to gasoline and vehicular ethanol) are reported 

separately from the calculations in this inventory, as these emissions are reabsorbed 

through photosynthesis in sugarcane and soybean cr ops, among other plants used in 

the production of these biofuels . For that reason, since the publication of the 

Inventory of GHG Emissions of Eletrobras companies  in the year of reference  2013, 

the emission indexes  published in the First National Inventory  of Atmospheric 

Emissions by Motor Road Vehicles (MMA, 2011) are used in order to replace the IPCC 

when calculating fuel consumption by mobile sources (ethanol, natural gas, gasoline 

and diesel) . 

¶ The óAmazonas Energia ô and  óAmazonas GT ô companies have rep laced  óAmazonas 

Energia ô, which was deverticalized (underwent  vertical divestiture)  in the middle of  

2015 . 

                                           
1 GHG Protocol: corporate standard for accounting and reporting o f GHG emissions launched in 1998 and revised in 
2004, internationally recognized, and the most commonly used tool by companies and governments worldwide in 

order to understand, quantify and manage their emissions.  

2 In the operational control approach, an organization accounts for 100% of the GHG emissions of the units over 

which it has operational control, and it does not answer for  those coming from operations in which it has only a 
corporate interest, the so-called Special Purpose Entities ( SPEs) .  

3 Avai lable at: http://www.mct.gov.br/index.php/content/view/321144.html#ancora .  
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¶ Since the 2014 edition , t he reporting of the share of escaping emissions of fire 

extinguishers was left out  from the Inventory due to being deemed to o small in 

comparison  to the total of emi ssions . 

¶ Emissions from thermoelectric generation from Independent Power Producers (PIE , 

acronym in Portuguese ), whose energy is purchased by Eletrobras Eletronorte, 

Eletrobras Amazonas Energia, Eletrobras Distribuiç ão Rondônia, Eletrobras 

Distribuição Acre and Eletrobras Distribuição Roraima (concessionaires) and resold to 

the final consumer are quantified in scope 3, and therefore separate from the 

emissions related to the Eletrobras therm oelectric  plant, which are considered in 

scope 1 . 

¶ The energy amount of  fuels consumed was calculated based on the conversion 

indexes contained in the National Energy Balance (BEN , acronym in Portuguese ), year 

of reference  2015 . 

¶ In order to calculate the intensity of the GHG emission s, scopes 1 (direct emissions) 

and 2 (indirect emissions related only to electric power consumption, not considering 

the losses in distribution and transmission) were taken into account, in accordance 

with the Carbon  Disclosure Project  (CDP) and the protoc ol of the  EN18 indicator of 

the  GRI-  G4. 

¶ The emissions from the reservoirs in Eletrobras companiesô hydroelectric plants were 

not considered because there is no international scientific consensus on methodology 

to estimate these emissions and calculate the  emission (or net emissions) of water 

bodies, such as artificial reservoirs . 

¶ In addition to GHG emissions, the estimation of atmospheric emissions of sulfur 

oxides (SOx) and nitrogen oxides (NOx) according to indirect calculation methodology 

is also presen ted, which is based on information on fossil fuel consumption of 

Eletrobrasô thermoelectric plants. Likewise, since the previous edition, an estimate of 

particulate mater ial  (PM 10) emissions was included . 

¶ This inventory has been verified  by an independent  third party and all information 

and calculation memories, as well as identification of data sources, are archived . 

¶ The letter of assurance of the independent  auditors was issued on May 17 th  201 7 by  

KPMG Risk  Advisory Services Ltd 4 (A ttached ).  

 

 

 

 

 

 

 

 

                                           
4 A KPMG Risk Advisory Services Ltd  is a simple Brazilian limited liability company and a membe r firm of the KPMG 
network of independent member firms affiliated with KPMG International Cooperative ("KPMG International"), a 

Swiss entity.  
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Figure 2 presents the process of elaboration of the GHG Inventory of Eletrobras 

companies, its scope, general structure and inventoried sources . 

 

 

 

 

Figur e 2 ð Building process for the GHG inventory of Eletrobras companies  
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3| GHG Emissions  of Eletrobras C ompanies  
[GRI - G4 E N15 EN16  EN 17]  

 

 

The tota l GHG emission from Eletrobras c ompanies in 2016 was 11,175,791 t onCO2e, 
considering scopes 1, 2 and 3. Of this total, 62.23% correspond to emissions from scope 

1, 18.87% from scope 2, an d 18.90% of scope 3 (Figure 3) .  

 

 

Figur e 3 ð GHG Emiss ions  (t onCO2e) and  Percent age  (%)  per  Scop e 

Four sources a ccounted for 98.7% of the total Eletrobras companies emissions in 2016: 
therm oelectric  plants owned by Eletrobras companies (61.3%), Independent Power 
Producers (18.8%), distribution network losses (10.6%) and transmission network losses 
(8.1%) . Emissions from other sources individually account for less than 2% o f the  total 
(Tabl e 1) . 

In 2016, emissions that are directly under the operational control of Eletrobras companies 
(scopes 1 and 2) totaled 9,063,291 t onCO2e. On the other hand, emissions from source s 
that Eletrobras does not own or control (scope 3), which are the responsibility of service 
and product suppliers, were 2,112,499  tonCO2e. 

Of the total direct emissions (scope 1), 98.5% originate from thermoelectric generation 

(power plants  owned by Eletr obras companies ) . 

In scope 2, transmission losses account for 42.9% of emissions, while 56.1% come from 
losses in distribution and only 1% are emissions from Eletrobrasô own electricity 
consumption . 

In scope 3, the portion corresponding to Independent Powe r Producers corresponds to the 
highest value of the emissions (99%) . The sum of the óair travelô, óemployee 

transportationô, ófuel transportationô and ónon-energy products transportationô shares  
account for less than 1% of this scope . 

Emissions TonCO2e % 

Scope 1 6,954,216 62.23 

Scope 2 2,109,075 18.87 

Scope 3 2,112,499 18.90 

Total 11,175,791 100 
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Tab le 1 ð GHG Emiss ions of Eletrobras Companies ð Year of Reference  2016 (t onCO2e) ð General  Calculations  
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Companies  

CGTEE 3,066 ,666  na  0 171  na  na  nd  67  63  4,997  na  na  na  na  3,300  67  694  3,076 ,026  

Chesf  8,568  105  4 3,286  2 246  66  nd  3,893  619  na  220 ,074  na  na  nd  1,060  nd  237 ,925  

Furnas  1,296 ,283  132  88  3,581  2 na  3,436  518  415  1,478  na  487 ,480  na  na  na  2,083  150  1,795 ,646  

Eletron orte  17  74  52  3,335  53  na  6,635  762  375  719  na  72 ,489  nd  52 ,550  nd  1,483  231  138 ,775  

Eletronuclear  1,236  na  34  741  12  na  na  4,697  36  5,202  na  na  5 na  104  190  1,957  14 ,214  

Eletrosul  na 38  16  1,387  1 na  2,316  0 83  220  na  125 ,718  na  na  37  287  242  130 ,343  

Amazonas Energia  1,117 ,324  2 na  1,059  9 na  0 0 545  3,474  374 ,683  na  nd  1,434 ,911  nd  377  na  2,932 ,384  

Amazonas GT  1,359 ,810  6 8 202  6 na  0 13  nd  2,344  na  na  na  na  na  109  303  1,362 ,801  

Itaipu  na na  107  247  11  na  6,840  165  nd  140  na  na  na  na  163  779  771  9,22 2 

Cepel  na 8 41  5 na  na  nd  13  7 566  na  na  na  na  na  97  515  1,252  

Eletrobras Holding  na na  na  9 na  na  na  13  0 469  na  na  na  na  na  737  na  1,228  

Distribuição Acre  na 0 0 600  na  na  0 0 nd  104  26 ,209  na  na  150 ,629  na  222  na  177 ,765  

Distribuição Alagoas  na nd  na  1,737  na  na  0 nd  0 178  540 ,614  na  na  na  na  77  na  542 ,607  

Distribuição Rondônia  na 3 nd  960  na  na  296  0 nd  320  101 ,443  na  na  369 ,270  na  215  na  472 ,508  

Distribuição Roraima  na nd  2 nd  na  na  nd  nd  nd  nd  11 ,888  na  na  88 ,707  na  nd  na  100 ,597  

Distribuição Piauí  na na  na  2,583  na  na  410  51 ,680  nd  272  127 ,374  na  na  na  na  179  na  182 ,499  

Sources Subtotal  6 ,849 ,904  369  353  19 ,904  96  246  19 ,999  57 ,928  5 ,416  21 ,102  1 ,182 ,212  905 ,761  5  2 ,096 ,067  3 ,604  7 ,961  4 ,863  

Total  

11 ,175 ,791  
Sources Subtotal  6 ,850 ,627  20 ,246  83 ,343  21 ,102  1 ,182 ,212  905 ,761  5  2 ,096 ,067  3 ,604  7 ,961  4 ,863  

Scopes Subtotal  6 ,954 ,216  2 ,109 ,075  2 ,112 ,499  

na ï does not apply  

nd ï data  not available  
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In the approach  per gas type , shown in Table 2, one could verify that carbon dioxide (CO 2) 

accou nts for approximately 99% of the total emission of Eletrobras companies , HFCs and PFCs 

refrigeration gases account for only 0 .52% of emissions, followed by sulfur hexafluoride (SF 6) 

(0 .18%), nitrous oxide (N 2O) (0 .20%), and methane (CH 4), representing less  than 0 .1% of the 

total emission (0 .09%) . 

Tab le 2 ð GHG Emiss ions of  Eletrobras Companies per  Gas Type (t onCO2e) ð Year of Reference  

201 6 

COMPANY  CO2  CH 4  N 2O  SF6  
HFCs and  

PFCs  
SUBTOTAL 
(t on CO2e)  

CGTEE 3,060,721.05 925.85 14,311.93 nd 66.80 3,076,025.64 

Chesf  233,880.11 3,909.26 69.35 66.12 nd 237,924.84 

Furnas  1,789,888.85 1,013.52 789.75 3,435.50 518.09 1,795,645.71 

Eletronorte  130,726.56 440.21 211.68 6,634.80 761.79 138,775.04 

Eletronuclear  9,419.52 43.81 53.20 na 4,697.18 14,213.70 

Eletrosul  127,899.42 90.06 38.07 2,315.80 0.00 130,343.35 

Amazonas Energia  2,926,213.03 2,419.85 3,750.72 0.00 0.00 2,932,383.60 

Amazonas G T  1,360,454.68 841.55 1,491.82 0.00 12.87 1,362,800.93 

Itaipu  2,184.85 5.61 26.54 6,840.00 164.59 9,221.60 

Cepel  1,220.79 8.55 8.96 nd 13.44 1,251.74 

Eletrobras Holding  1,207.80 0.41 7.16 na 12.87 1,228.24 

Distribuição Acre  177,193.55 166.45 404.81 0.00 0.00 177,764.80 

Distribuição Alagoas  542,563.88 6.85 36.22 0.00 nd 542,606.95 

Distribuição 
Rondônia  

470,895.21 385.32 931.35 296.40 0.00 472,508.28 

Distribuição Roraima  100,273.35 95.75 228.26 nd nd 100,597.35 

Distribuição Piauí  130,351.58 7.48 49.11 410.40 51,680.20 182,498.78 

SUBTOTAL 
(t on CO2e)  

11,065,094.22 10,360.54 22,408.93 19,999.02 57,927.84 

11,175,790.55 

(%)  99.01 0.09 0.20 0.18 0.52 

na:  does not apply ;  nd :  data not available  
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The total GHG emission of Eletrobras companies in 2016 suffered a reduction of 15 .62% when 

compared to the total emission of 2015 . 

 

Tab le 3 ð Annual Variation of GHG Emissions of Eletro bras Companies (t onCO2e)  

  2015           2016 

Variation 
in 

Variation 
in 

tonCO2e % 

Scope 1 8,413,795 6,954,216 -1,459,579 -17.34 

Scope 2 1,839,372 2,109,075 269,703 14.66 

Scope 3 2,991,795 2,112,499 -879,296 -29.39 

TOTAL 13,244,963 11,175,791 -2,069,172 -15.62 

 

The emissions of scopes 1 and 3 had significant reductions ð about 17% and 29% respectively , 

However, scope 2 emissions rose 14 .6% due to the increase in the share of emissions due to 

losses in distribution (Tabl e 3 and Figure  4) .  

 

 

Figur e 4 ð Compar ison of Emissions in tonCO2e per Scop e between  201 5 and  201 6 ð
Eletrobras  Companies  

 

It should be noted that, in 2016, direct GHG emissions (scope 1) decreased in almost all its 

sources , The largest reduction was due to the decrease in the consum ption of fossil fuels in 

thermoelectric plants, except for the Candiota Thermoelectric Complex of CGTEE .  The s hares  

that suffered an increase were Refrigeration Gases and Liquid Effluents in sewage treatment 

facilities due to a significant increase in thei r coverage of data . 
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Tabl e 4 shows the history of emissions of Eletrobras companies in the last five years . 

Tabl e 4 ð Evolu tion of GHG Emissions of Eletrobras Companies across  the Years (t onCO2e)  

Company  2012  2013  2014  2015  2016  

CGTEE 3,322,914 3,519,925 2,875,018 2,777,601 3,076,026 

Chesf  300,080 1,017,385 727,302 471,762 237,925 

Furnas  1,150,036 2,007,326 2,550,238 2,432,683 1,795,646 

Eletronorte  990,191 587,134 661,338 362,369 138,775 

Eletronuclear  7,587 9,650 21,090 19,445 14,214 

Eletrosul  190,890 196,940 260,200 198,630 130,343 

Amazonas Energia  5,210,824 5,748,568 5,785,771 3,823,246 2,932,384 

Amazonas GT  -  -  -  975,807 1,362,801 

Itaipu  10,494 9,759 9,315 9,293 9,222 

Cepel  1,295 1,450 1,755 1,661 1,252 

Eletrobras Holding  2,842 2,287 2,153 1,721 1,228 

Distribuição Acre  85,942 154,802 175,295 183,982 177,765 

Distribuição Alagoas  17,343 118,391 159,567 208,512 542,607 

Distribuição , Rondônia  134,411 286,644 338,627 1,541,706 472,508 

Distribuição Roraima  84,820 83,217 134,644 16,424 100,597 

Distribuição Piauí  262,477 126,794 186,300 220,119 182,499 

ELETROBRAS  
Companies  

11,772,144 13,870,272 13,888,615 13,244,963 11,175,791 

As recommended by the methodology used, the CO 2 emissions derived from the burning of 

ethanol and biodiesel biofuels are not accounted for in the Inventory calculation because this 

gas is reabsorbed in the process of photosynthesis . These emissions are shown in Table 5, as 

follows . 

Tabl e 5 ð CO2 Emission s from the Burning of E thanol  (Hydrat ed and  Anhydrous )  and  

Biodiesel  (B -100) Biofuels ð Year of Reference  201 6 (t onCO2e)  

COMPANY  

CO2  from the burning of biofuels  
(t on CO2e)  

2015  2016  

CGTEE 397  305  

Chesf  1,372  1,007  

Furnas  843  665  

Eletronorte  15 ,505  3,817  

Eletronuclear  431  304  

Eletrosul  183  186  

Amazonas Energia  92 ,501  72 ,425  

Amazonas G T  16 ,792  22 ,685  

Itaipu  418  523  

Cepel  52  54  

Eletrobras Holding  37  28  

Distribuição Acre  9,856  10 ,164  

Distribuição Alagoas  318  179  

Distribuição Rondônia  15 ,257  15 ,025  

Distribuição Roraima  61  5,936  

Distribuição Piauí  161  228  

TOTA L (t on CO2e)  154 ,186  133 ,532  
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4|  Generation Matri x  and Emission Intensity  

[GRI -  G4  EN 3  E EN18 ]  

 

Eletrobrasô electricity generation in 2016 was of 150,033,842 MWh ð not considering the share 

of the projects by Special Purpose Entities (SPEs), whose emissi ons, because they are not under 

Eletrobrasô operational control, are not considered in this Inventory. 

Eletrobras companies have an electricity generation matrix that is mostly renewable, generating 

in 2016 83 .89% of energy of hydraulic origin, 3 .71% of oi l and gas, 10 .57% of nuclear origin, 

1.52% % of coal and 0 .31% of wind energy (Table 6) . 

Because of this generation matrix, Eletrobras companies have a low GHG emission profile, 

especially when compared to other electric power generation companies of the s ame size in the 

world . 

GHG emissions from Eletrobras companies come mainly from the operation of thermoelectric 

plants that use fossil fuels (coal, oil and gas) . 

 

Tabl e 6 ð Energy Generation by Eletrobras Companies per Source across the Years  

Primary 
Energ y 

Source   

Net Generation  (GWh)      

2012 % 2013 % 2014 % 2015 % 2016 % 

Hydro  180,757 86.3 157,958 84.9 139,453  83.7 126,129 83.11 125,865 83.89 

Ur anium  16,006 7.7 15,829 8.5 15,433  9.3 14,808 9.76 15,864 10.57 

Oil  7,159 3.4 5,524 3.0 6,02  3.6 4,138 2.73 2,113 1.41 

Coal  2,677 1.3 2,836 1.5 2,463  1.5 2,212 1.46 2,281 1.52 

Natural  
Gas  473 0.2 3,468 1.9 2,909  1.7 4,170 2.75 3,448 2.30 

Wind  333 0.2 477 0.3 302  0.2 299 0.20 462 0.31 

Solar  0 0.0 0 0.0 0,5  0.0 0,3 0.0 1 0.0 

Total  207,405 100.0 186,092 100.0 166,583 100.0 151,757 100.0 150,034 100.0 

Source : Eletrobrasô Annual and Sustainability Reports  

The sum of renewable sources ð hydro, wind and solar ð and the share of nuclear 

generation, considered non -carbon emitting, accounts for 94 .7% of ele ctric power 

generation, which shows that this is a matrix with very low emission of GHG . 

Although the total electricity generation of Eletrobras companies has suffered ð from 2015 

to 2016 ð a decrease of 1 .13% (due to the reduction of water availability fo r hydroelectric 

generation caused by severe droughts in regions of the country), the good news is the 100% 

increase in generation by wind power and the world record of the historical production of the 

Itaipu hydro electric  plant . On the other hand, energy p roduction through oil and gas sources 

decreased significantly with the deactivation of the Amazonas GT plants and the reduction of 

the generation of the Eletronorte therm oelectric  plants . 
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The GHG Emission Intensity of Eletrobras companies due to power generation decreased by 

11 .11% in 2016 compared to 2015, from 0 ,0675 to 0 ,060 t onCO2e / MWh, as shown in 

Tables 7 and 9 . 

 

Tabl e 7 ð GHG Emission Intensity of Eletrobras Companies from 2013 to 20 16 (Sum  of  

scop es 1 and  2)  per  Total Generation  

 
2013  2014  201 5  2016  

Varia tion %  
2015/2016  

Emissions 
(tonCO2e) 

Scopes 1 + 2 
12,042,186 11,991,086 10,253,167 9,063,291 

 

- 11.60 

Total Net 
Generation (MWh) 

186,092,000 166,582,688 151,756,589 150,034,842 - 1.13 

tonCO2e/MWh 0.0647 0.0720 0.0675 0.060 - 11.11 

 

However,  both the CDP and GRI -G4 (EN18 indicator) consider only the share of electric 

energy acquisition in scope 2 for the calculation of the Emission Intensity . Another important 

adjustment is the removal  of the share that corresponds to generation from projects  in 

Specific Purpose Entities (SPEs) in this calculation, since such projects do not meet the 

premise of being under the full operational control of Eletrobras companies . Thus, Tables 8 

and 10 show that this indicator was adjusted according to these protoc ols . 

 

Tabl e 8 ð GHG Emission Intensity of Eletrobras Companies across the Years (Sum of scopes 

1 and 2 with no losses in T and D) per Net Generation (No SPEs)  

 
2015  2016  

Varia tion
%  

Emiss ions  (t on CO2e)  
Scope  1 + Scope  2  

No losses in  T and  D 
8,444 ,947  6,975 ,317  - 17 .40  

Total Net Generation  (MWh)  
No  SPEs  

151 ,756 ,589  150 ,034 ,842  -  1 .13  

t on CO2e/MWh  0 .05 6  0 .046  -  17 .86  
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Tab le 9 ð GHG Emission Intensity of Eletrobras Companies in 2015  and 2016 (Su m  of 

scopes  1 and  2) pe r Net Generation (No SPEs) 

  2015    2016   

Eletrobras  
Companies  

Emiss ion s 
(t on CO2e)  

Net 
Generation  

(MWh)  

t on CO2e/
MWh  

Emiss ions  
(t on CO2e)  

Net 
Generation  

(MWh)  

t on CO2e/
MWh  

CGTEE 2,772,526 1,829,276 1.5156 3,071,964 2,280,706 1.3469 

Chesf 468,946 24,549,716 0.0191 236,864 20,831,394 0.0008 

Furnas 2,430,483 20,892,249 0.1163 1,793,413 26,758,911 0.0488 

Eletronorte 360,080 35,664,155 0.0101 84,511 26,923,611 0.0004 

Eletronuclear 16,919 13,544,440 0.0012 11,958 15,864,289 0.0008 

Eletrosul 197,728 2,615,960 0.0756 129,777 1,917,804 0.0021 

Amazonas Energia 2,403,414 47,945 50.1286 1,497,096 1,608,943 0.6976 

Amazonas G T 975,617 2,658,793 0.3669 1,362,389 2,299,001 0.5926 

Itaipu 7,596 41,338,194 0.0002 7,509 51,549,183 0.0001 

Total Generators 9,633,312 151,756,589 0.0635 8,195,481 150,033,84
1 

0.0546 

Other Eletrobras 
Companies*  

619,854 - - 867,809 - - 

 
      

Total 10,253,167 151,756,589 0.0676 9,063,290 150,033,841 0.0604 

* Eletrobras Companies that do not generate energy but emit GHG : Cepel, Holding, Distribuição Acr e, Distribuição 

Alago as, Distribuição Rondônia, Distribuição Roraima and  Distribuição Piauí ,  
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Tabl e 10  ð GHG Emission Intensi ty of Eletrobras Companies in 201 5 and  201 6 (Sum  of 

scopes  1 and  2 With No Losses in  T and  D)  per Net Generation  (No SPEs) 

  201 5    2016   

Eletro bras  
Companies  

Emiss ions  
(t on CO2e)  

Net 
Generation  

(MWh)  

t on CO2e/
MWh  

Emissions  
(t on CO2e)  

Net 
Generation  

(MWh)  

t on CO2e/
MWh  

CGTEE 2,772,526 1,829,276 1.5156 3,071,964 2,280,706 1.3469 

Chesf 191,995 24,549,716 0.0078 16,790 20,831,394 0.0008 

Furnas 1,780,063 20,892,249 0.0852 1,305,933 26,758,911 0.0488 

Eletronorte 237,541 35,664,155 0.0067 12,022 26,923,611 0.0004 

Eletronuclear 16,919 13,544,440 0.0012 11,958 15,864,289 0.0008 

Eletrosul 12,002 2,615,960 0.0046 4,060 1,917,804 0.0021 

Amazonas Energia 2,403,129 47,945 50.1226 1,122,413 1,608,943 0.6976 

Amazonas G T 975,617 2,658,793 0.3669 1,362,389 2,299,001 0.5926 

Itaipu 7,597 41,338,194 0.0002 7,509 51,549,183 0.0001 

Total Generators 8,397,389 151,756,589 0.0553 6,915,039 150,033,841 0.0461 

Other Eletrobras 
Companies*  

47,558 - - 60,278 - - 

Total 8,444,947 151,756,589 0.0556 6,975,317 150,033,841 0.0465 

* Eletrobras Companies that do not generate energy but emit GHG: Cepel, Holding, Distribuição Acr e, Distribuição 

Alagoas, Distribuição Rondônia, Dis tribuição Roraima and Distribuição Piauí ,  

 

As shown, the emission intensity of Eletrobras companies is quite low when compared to the 

average emission intensity of the international electric industry (Table 9), including Brazil itself . As 

mentioned before,  this is due to the large number of low -GHG emission sources in the generation 

matrix of Eletrobras companies, which account for around 94% of its total net generation . 

 

Tab le 11  ð Average Emission Intensity (t onCO2e/MWh) o f the Electric Industry in the Wo rld   

  t on CO2e/MWh  

China 1  0.745  

U,S,1  0.481  

European Union 1  0.403  

Bra zil 2  0.137  

Source : 1 International Energy Agency  (201 3) ; 2 Empresa de Pesquisa Energética (201 5) , 
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The GHG emission intensity can also be evaluated considering the Net Operati ona l Revenue (ROL , 

acronym in Portuguese ) of the companies . This indicator is useful , as it allows a uniform 

comparison between all Eletrobras companies, regardless of their main activity (generation, 

transmission, distribution etc .) . 

 

Tabl e 12 ð GHG Emission  Intensity of Eletrobras Companies in 201 5 and  201 6 (Sum of  scope s 1 

and  2) per the adjusted Net Operational Revenue  (ROL)  

Eletrobras  
Companies  

2015   2016  

Emiss ions  
(t on CO2e)  

Net 
Operational 

Revenue  
(R$ x1000 )  

t on CO2e/ROL  
Emiss ions  
(t on CO2e)  

Net 
Operation al 

Revenue  
(R$ x1000 )  

t onC O2e/ROL  

CGTEE 2,772,526 374,637 7.40 3,071,964 634,350 4.84 

Chesf 468,946 4,039,862 0.12 236,864 3,376,546 0.07 

Furnas 2,430,483 6,570,320 0.37 1,793,413 5,768,242 0.31 

Eletronorte 360,080 5,949,050 0.06 84,511 5,111,019 0.02 

Eletronuclear 16,919 1,902,329 0.0089 11,958 2,547,185 0.0047 

Eletrosul 197,728 1,623,168 0.12 129,777 1,605,625 0.02 

Amazonas Energia 2,403,414 2,620,767 0.92 1,497,096 2,669,847 0.56 

Amazonas GT 975,617 179,079 5.44 1,362,389 350,952 3.88 

Itaipu 7,596 14,241,020 0.0005 7,509 12,422,056 0.0006 

Cepel 920,99 na - 640 na - 

Eletrobras Holding 703,31 2,497,392 0.0003 491 3,449,345 0.0001 

Distribuição Acre 36,874,01 399,954 0.09 26,914 429,499 0.06 

Distribuição Alagoas 208,324,77 1,364,461 0.15 542,530 1,211,766 0.45 

Distribuição Rondônia 136,667,86 984,628 0.14 103,023 1,484,833 0.07 

Distribuição Roraima 16,424,24 258,373 0.06 11,890 304,665 0.04 

Distribuição Piauí 219,939,65 1,295,388 0.17 182,320 1,350,046 0.14 

Total 10,253,167 44,300,428 0.23 9,063,291 46,856,856 0.193 

na: does not apply  

Thus, the emission intensity based on Eletrobrasô Net Operational Revenue (ROL, acronym in 

Portuguese ) in 2016 was 0 ,193 t onCO2e / R$ x1000 , which is equivalent to saying that, for each 

thousand reais of revenue ge nerated, there is the emission of 0 ,193 t onCO2e, a reduction of 17 .4% 

in relation to 2015 (Table 12) . 

Moreover, when considering only the share of electric energy acquisition in s cope 2, without losses 

in transmission and distribution, the emission intensi ty drops to 0 .149 t onCO2e / R$ x1000  (Table 

13) . 
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Tab le 13 ð GHG Emission Intensity of Eletrobras Companies in 2015 and  2016 ( Sum of 
scopes  1 and  2 with no losses in T and D ) per Adjusted Net Operational Revenue  (ROL)  
 

Eletrobras  
Companies  

2015   2016  

Emi ss ions  
(t on CO2e)  

Net 
Operational 

Revenue  
(R$ x1000 )  

t on CO2e/ROL  
Emissions  
(t on CO2e)  

Net 
Operational 

Revenue  
(R$ x1000 )  

t on CO2e/ROL  

CGTEE 2,772,526 374,637 7.4006 3,071,964 634,350 4.8427 

Chesf  191,995 4,039,862 0.0475 16,790 3,376,546 0.0050 

Furnas  1,780,063 6,570,320 0.2709 1,305,933 5,768,242 0.2264 

Eletronorte  237,541 5,949,050 0.0399 12,022 5,111,019 0.0024 

Eletronuclear  16,919 1,902,329 0.0089 11,958 2,547,185 0.0047 

Eletrosul  12,002 1,623,168 0.0074 4,064 1,605,625 0.0025 

Amazonas Energia  2,403,129 2,620,767 0.9170 1,122,413 2,669,847 0.4204 

Amazonas GT  975,617 179,079 5.4480 1,362,389 350,952 3.8820 

Itaipu  7,597 14,241,020 0.0005 7,509 12,422,056 0.0006 

Cepel  921 na - 640 Na - 

Eletrobras Holding  703 2,497,392 0.0003 491 3,449,345 0.0001 

Dist ribuição Acre  501,49 399,954 0.0013 705 429,499 0.0016 

Distribuição Alagoas  4,540 1,364,461 0.0033 1,916 1,211,766 0.0016 

Distribuição Rondônia  1,694 984,628 0.0017 1,580 1,484,833 0.0011 

Distribuição Roraima  521 258,373 0.0020 nd 304,665 nd 

Distribuiç ão Piauí 38,678 1,295,388 0.0299 54,946 1,350,046 0.0407 

Total  8,444,497 44,300,428 0.1906 6,975,317 46,856,856 0.149 

na: does not apply; nd: data not available  
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5| Sulfur and Nitrogen Oxide (SO X and  NO X) and 

Particulate  Material (PM 10)  Emissions  
[GRI - G4  EN2 1 ]  

 

Emissions of sulfur oxides (SOx) and nitrogen oxides (NOx) are measured in metric tons and 

calculated indirectly based on the fuel consumption for the generation of electric energy and on 

specific emission factors for each fuel 5. They were estima ted according to the indirect calculation 

methodology, which is based on the information on the consumption of fossil fuels of the 

thermoelectric plants of the Eletrobras companies that generate energy from fossil fuels : CGTEE, 

Eletronorte, Furnas , Chesf , Amazonas GT and  Amazonas Energia . 

The total estimated emission for sulfur oxides (SOx) from Eletrobras in 2016 was 27,435 ,80 tons . 

CGTEE is the company where most of these emissions are generated, due to the amount of sulfur 

contained in the national coal used as fuel in its generating units (Table 14) . 

Nitrogen oxide (NOx) emissions totaled 11,710 ,9 tons in 2016 , Amazonas GT and CGTEE are the 

largest emitters of this gas . 

Tabl e 14 ð Estimati on of SOx, NOx emissions of Eletrobras companies (metric tons)  

 

 

The emission of PM 10 particulate mat erial  was estimated through the same indirect calculation 

methodology, based on the amount of fuel consumed and the use of emi ssion factors taken from 

publications on the matter . 

As for the CGTEE thermoelectric plants, it is important to highlight that the characteristics of the 

charcoal found in the mines of southern Brazil point to a high content of ash and impurities, well 

above the world average . Thus, unlike plants that burn good -quality coal, CGTEE plants tend to 

emit a much larger amount of particulate mater ial  per  energy generated . The calculation of the 

estimate took into account emission factors available in publication s on the matter referring to a 

better quality, cleaner coal, so the results do not correspond to those measured by CGTEE . 

                                           
5
Source: European Environmental Agency . Air pollutant emission inventory guidebook: Technical 

guidance to prepare national emission inventories  (2009).  

 

Eletrobras  SOx (t)  Emissions  NOx (t)  Emissions  

Companies  2015  2016  2015  2016  

CGTEE 23 ,586 .1 26 ,287 .6 8,959 .5 6,714 .8 

Amazonas Energia  10 ,233 .2 675 .0 5,279 .1 1,003 .6 

Amazonas G T  1,856 .1 466 .7 1,810 .7 1,924 .4 

Eletronorte  1,405 .1 0.0 549 .8 0.0 

Furnas  9.3 6.5 2,773 .4 2,054 .5 

Chesf  12 .7 0.0 297 .2 13 .6 

Total  37 ,102 .5  27 ,435 .8  19 ,669 .7  11 ,710 .9  
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In the Candiota Thermoelectric Complex (CGTEE), on -site measurements have shown that its 

emission of PM 10 has been much higher than t he estimate : 3, 084 tons in  2015 and  6,479 tons  in  

2016 . In fact, the quality of Brazilian coal is much inferior than other types of coal worldwide , It 

has a high quantity of ash, therefore it generates a large amount of particulates when burnt .  

 

Tab le 15 ð Estimate of Particulate Material (PM 10) Emission  of  Eletrobras Companies 

(metric tons)  

 

  

Eletrobras   
Particulate Material (PM 10) Emissions  

in  Eletrobras - owned plants  (t)  

Companies  2015  2016  

CGTEE 294 .4 265 .8 

Amazonas Energia  159 .8 47 .0 

Amazonas G T  37.2 42 .9 

Eletronorte  27 .7 0.0 

Furnas  9.8 20 .5 

Chesf  3.0 0.1 

Total  487 .0  376 .5  
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6| Eletrobras Companiesô Climate Strategy and 

GOALS for Reducing GHG Emissions  
[GRI  G4 -  EN5  EN7  EN19] Since 2009, Eletrobras has annually published its GHG 
Emissions In ventory, which is the instrument that informs its stakeholders 

about GHG emissions and which provides answers to a series of environmental 
questionnaires and reports demanded by the market, including: the Carbon 

Disclosure Project, the ISE - Bovespa and the Dow Jones Sustainability Index .  

Eletrobras Companiesô strategy regarding climate change has been based on some of the 

pillars that are expressed in the Eletrobras Environmental Policy and in its Declaration of 

Commitment, which guide the practices and futu re planning of companies . 

In 2016, as part of the work of the Climate Strategy W orking Group  (GT3, acronym in 

Portuguese ) of the Environment Committee of the Eletrobras companies (SCMA, acronym in 

Portuguese ) , a new task force was created to work on the es timation of emissions and 

removals arising from the activities of Eletrobras companies that cause changes in the land 

use (see Chapter 7) . In addition, the Adaptation to Climate Change task force was created, 

and it continued the activity of  identifying th e potential negative impacts of decreasing water 

availability on electricity generation, as well as the intensification of more severe weather 

events that have been affecting the generation, transmition and distribution facilities of 

electric power in our country . Thus, we must work on the design of new ventures and 

reassess the old ones, reviewing processes and identifying vulnerabilities, in order to 

propose measures appropriate to this new climate regime . 

Still within the scope of the GT3 work plan, the carbon footprint approach of the activities of 
Eletrobras companies is planned . 

Representatives of Eletrobras companies participate in several forums that aim to discuss 

and propose solutions to issues related to climate change, both corporate and public p olicy -

focused . Some examples are :  the Brazilian Business Committee for Sustainable Development 

(CEBDS, acronym in Portuguese), with its Water, Climate and Energy Technical Chambers ;  

the Companies for Climate Platform (EPC, acronym in Portuguese) ;  the Worki ng Group on 

Climate Change of the Brazilian Electric Industry Environment Forum (FMASE, acronym in 

Portuguese) ;  the Brazilian GHG Protocol ;  and the Brazilian Climate Change Forum ( FBMC, 

acronym in Portuguese) .  

Regarding the risks, vulnerabilities and oppo rtunities related to global climate change, 

Eletrobras companies have been conducting studies and analyses that aim to assess the 

impact of these issues on its business , In order to achieve this, in 2015 the holding company 

officially  launched a project of  continuous development, in the form of a study to be carried 

out by a multidisciplinary working group  comprised of technicians of several fields of 

expertise within the company (strategic planning, risks, environment, water resources, 

finance and sustaina bility) . The starting point of this joint effort was a Technical Note issued 

by the environment department, entitled ñState of the Art Knowledge on Risks, 

Vulnerabilities and Possibilities of Adapting to Climate Change Caused by Electric Power 

Generation i n Brazilò. The objective of this document was to introduce the subject through 

the most recent and important works written in recent years . As in previous years, in 2016, 

Eletrobras Holding conducted a Sensitivity Analysis to predict the financial impacts of a 

possible taxation of carbon emissions on the billing of its thermoelectric plants in operation: 

the Candiota Thermoelectric Complex (Eletrobras CGTEE) and  the Camaçari (Eletrobras 

Chesf), Campos and Santa Cruz (Eletrobras Furnas)  plants . In order to a chieve that, an 
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analysis of these projectsô cash flow is done, this time not only having one but two scenarios 

of taxation of GHG emissions due to the variation of prices on carbon tons within 

international markets ( US$ 5 and  US$ 20 p er ton  of  carbon  equiv alent ), as well as its 

projection up to the final year of the concession/authorization/commercialization agreement 

of each plant , When fixing a rate of US$ 5 per carbon ton emitted 6, the analysis showed that 

when the regulation of this decision is implemen ted , there will be an increase of about 12% 

in operating costs and expenses in these plants . This study is part of the processes related 

to the strategic planning of Eletrobras companies, always seeking to incorporate in the 

decision -making process the pre vention of regulatory risks . 

 

GOALS  

Eletrobras companies have been  setting goals to reduce the consumption of some resources 

that involve energy with the objective of increasing efficiency and improving environmental 

management, aiming also to reduce their  GHG emissions . The first phase was between years  

2013 and  2015 , having consumption in 2012 as a baseline, each company established its 

own goals for reducing fossil fuel consumption in its ground vehicles (scope 1) and for 

electric power consumption from the public distribution network (scope 2), with an impact on 

each companyôs GHG emissions as a result. 

New goals for these two indicators were established in Eletrobrasô Business and Management 

Master Plan (PDNG, acronym in Portuguese) for 2015 ï2019 , a red uction of 0.2%  per year , 

having the 2014  numbers as a baseline . 

 

After evaluating the first period of goals  (2013 -2015), and considering the great effort 

already undertaken  by the companies, the PDNG 2017 -2021 set the expected GHG emission 

reduction in eac h company at 0 .2% per year, totaling 1% by 2021 . 

Due to being a binational  entity , Itaipu does not participate in the Holding's PDNG 

agreement, but it is fully aligned with its objectives, having set its own targets . Therefore, 

Itaipu is not included in th e results presented by the other Eletrobras  companies as shown in 

the following three tables , Its results are further outlined in Table 19 . 

  

                                           
6

The US$ 5 per ton of CO 2 amount received the approval of the European Unionôs carbon market in January 2015, and 

has been used by some countries that have recently undertaken this tool in their internal markets.  
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Tabl e 16 ð GOAL No.  1 ð Annual Redu ction of Fossil Fuel Consumption in 0.2% per Year  
(GJ) ð PDNG Eletrobras 2017 -2021 (page  54 )  

 

COMPANY  
RESULTS IN  
2015 (GJ)  

RESULTS IN  
2016 (GJ)  

WAS THE GOAL 
REACHED? 

VARIA TION  IN  
CONSUMPTION 

(%)  

CGTEE 2,142,5 2,271,2 NO 6.00 

Chesf  51,757 42,939 YES -17.00 

Furnas  65,898 47,661 YES -27.70 

Eletronorte  44,449 43,762 YES -1.50 

Elet ronuclear  12,513 9,839,4 YES -21.40 

Eletrosul  17,451 18,385 NO 5.40 

Amazonas Energia  16,115 14,094 YES -12.50 

Amazonas GT  na na na na 

Cepel  180,71 65,360 YES -63.80 

Eletrobras Holding  65,274 118,97 NO 82.30 

Distribuição Acre  3,605,0 8,027,8 NO 122.70 

Distribuição Alagoas  42,449 22,984 YES -45.90 

Distribuição Rondônia  13,285 12,677 YES -4.60 

Distribuição Roraima  6,956,6 nd - nd 

Distribuição Piaui  25,056 34,009 NO 35.70 

Total Eletrobras  306,013 260,035 YES -15.00 
Source : IGS System ð Eletrobras  companies  

na ï does not aply  

 

 

Tabl e 17ð GOAL No.  2 ð Annual Redu ction  of Own Electric Power Consumption in  0.2% per  

Year  (MWh) ð PDNG 2017 -2021 (page  54)  

 

COMPANY  
RESULTS IN  
2015 ( MWh) 

RESULTS IN  
2016 ( MWh) 

WAS THE GOAL 
REACHED? 

VARIA TION  IN  
CONSUMPTION 

(% ) 

CGTEE 64,178 61,425 YES -4.30 

Chesf  7,316,0 7,575,9 NO 3.60 

Furnas  20,661 18,095 YES -12.4 

Eletronorte  8,385,5 8,782,1 NO 4.70 

Eletronuclear  96,510 63,179 YES -34.50 

Eletrosul  2,784,8 2,691,5 YES -3.40 

Amazonas Energia  10,961 47,130 NO 330.0 

Amaz onas GT  11,896 28,549 NO 140.0 

Cepel  6,790,7 6,934,8 NO 2.10 

Eletrobras Holding  5,631,4 5,744,4 NO 2.00 

Distribuição Acre  1,705,1 1,255,8 YES -26.40 

Distribuição Alagoas  3,173,3 2,495,0 YES -21.40 

Distribuição Rondônia  5,360,0 3,916,6 YES -26.90 

Dist ribuição Roraima  1,191,0 1,341,0 NO 12.60 

Distribuição Piaui  3,504,6 3,310,6 YES -5.50 

Total Eletrobras  252,038 264,140 NO 4.80 

Source : IGS System ð Eletrobras  companies  
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