I ‘ Brazilian Energy Balance 2018

Summary Report| year 2017 |

Energy Research Office

Rio de Janeiro, RJ
July, 2018

eeeeeeeeeeeeee isa Energética BEB 2018 | H]gh[]ghts' year 2017
¥EX Ministério de Minas e Energia



| BEB 2018

epe

FEDERAL GOVERNMENT OF BRAZIL Energy Research Office
MINISTRY OF MINES AND ENERGY
MME President

Reive Barros dos Santos

Minister

Wellington Moreira Franco Director for Energy Economics and Environmental Studies

Thiago Vasconcellos Barral Ferreira
Executive Secretary ) .
Marcio Felix Carvalho Bezerra Director for Power System Studies
Amilcar Gongalves Guerreiro
Secretary for Energy Planning and Development i i .
Eduardo Azevedo Rodrigues Director for OII, Natural Gas and Biofuels
José Mauro Ferreira Coelho

Secretary for Electric Energy Director for Corporate Mangement

Iido Wilson Grudtner Alvaro Henrique Matias Pereira
Secretary for Oil, Natural Gas and Renewable Fuels General Coordination

Jodo Vicente de Carvalho Vieira Thiago Vasconcellos Barral Ferreira
Secretary for Geology, Mining and Mineral Industry Executive Coordination

Vicente Humberto Lobo Cruz Jeferson Borghetti Soares

Carla da Costa Lopes Achdo

Technical Team

Rogério Antonio Da Silva Matos (coord.)
Felipe Klein Soares

Lena Santini Souza Menezes Loureiro

Colaboration

Aline Moreira Gomes (economy)

Jodo Moreira Schneider Mello (economy)

Gabriel Konzen (micro and mini distributed generation)
Simone Saviolo Rocha (electricity market)

Marcelo Henrique Cayres Loureiro (natural gas market)

e p e Thiago Antonio Pastorelli Rodrigues (energy consumption in households)
Marcos Ribeiro Conde (emissions)
Empresa de Pesquisa Energética BEB 2018 | H]ghl]ghts ' year 2017 2

¥EX Ministério de Minas e Energia



I ‘ Brazilian Energy Balance 2018

.A

Summary Report| year 2017 |

- '3
......

Summary
Presentation, 4
How much energy is used in Brazil, 10
What energy is used in Brazil, 13
Who uses energy in Brazil, 20
Electricity use, 29
Emissions related to production and use of energy, 40
Attachments, 46
epe
S BEB 2018 | Highlights| year 2017

¥EX Ministério de Minas e Energia



I ‘ Brazilian Energy Balance 2018

Summary Report| year 2017 |

eeeeeeeeeeeeee isa Energética BEB 2018 | H]gh[]ghts' year 2017
¥EX Ministério de Minas e Energia



I ‘ Presentation

In compliance with its creation law, the Energy Research Office (Empresa de Pesquisa Energética - EPE)
annually publishes the Brazilian Energy Balance (BEB), keeping a tradition initiated by the Ministry of Mines
and Energy. The BEB’s objective is to present the accounting for energy supply and consumption in Brazil,
including the extraction of primary energy resources, their conversion into secondary forms, imports and
exports, distribution and final use of energy.

The BEB is the result of extensive research, constituting itself as a broad and systematized database,
updated in annual cycles. Of utmost importance for studies related to national energy planning, the BEB
has also been shown as an important research tool for sector studies, giving that it presents reliable energy
supply and consumption statistics, that often reveal trends. The document is taken as a reference for the
country's energy data.

The 2018 Brazilian Energy Balance Summary Report - Base Year 2017, presents the consolidated information
on how much and how energy was used in Brazil in 2017.

epe
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I ‘ Presentation

Supply: in 2017, the domestic energy supply (total energy available in the country) reached 292.1 Mtoe, an
increase of 1.3% in relation to the previous year. Part of this increase was influenced by the behavior of
natural gas and wind energy domestic supplies, which rose by 6.7% and 26.5% in the period, respectively.
Also contributing to the expansion of the gross domestic supply was the resumption of economic activity in
2017, a year in which the national GDP grew by 1.0%, according to the latest data released by IBGE".

Regarding electricity, there was a 4.6 TWh (0.7%) increase in the domestic supply, when compared to 2016.
Due to the unfavorable hydrological conditions, the available hydraulic energy suffered a reduction of 3.4%
in relation to the last year. Despite the lower water supply, the share of renewables in the electricity mix
reached 80.4% in 2017, a fact explained by the wind power generation.

Wind generation reached 42.4 TWh - a 26.5% growth compared to 2016. Wind power installed capacity
reached 12,283 MW, an increase of 21.3%.

"Instituto Brasileiro de Geografia e Estatistica - Geography and Statistics Brazilian Institute

epe
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I Presentation

The Micro and Mini Distributed Generation, stimulated by recent regulatory actions that enabled the
compensation of the energy surplus produced by smaller metering systems, reached 359.1 GWh with an

installed capacity of 246.1 MW. Highlight for the photovoltaic solar energy, with 165.9 GWh and 174.5 MW of
generation and installed capacity, respectively.

epe
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I Presentation

Consumption: following the trend in supply, final energy and non-energy consumption increased by 1.2%
compared to the previous year, with a 2.3% and a 1.0% expansion in consumption in the transport and
industrial sectors, respectively.

Transport: The transport segment, with an expansion of 1.9 million toe, recorded the largest advance in
energy demand in 2017. This was mainly due to the 2.7% increase in the consumption of diesel oil,
attributable to the greater activity of the cargo transportation sector. In the light vehicle market, there was
a 0.5% growth in automotive gasoline production, while consumption of this fuel expanded by 2.6%. On the
other hand, the production and consumption of ethanol had an inverse behavior, with a decrease of 2.0%
and 0.2% in relation to the previous year, respectively.

Industry: The industrial segment accounted for an increase of 0.9 million toe in absolute terms, the second
largest in energy demand in 2017. This was mainly due to the increase in the consumption of coal (8.4%) in
the steel sector and black liquor (3.6%) for paper and pulp production.

The final consumption of electricity in 2017 registered a progression of 0.9%. The commercial (1.5%) and
industrial (1.1%) sectors were the ones that contributed more to this increase. Households also had a 0.8%
increase in electricity consumption compared to 2016.

epe
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I ‘ Presentation

Emissions: In 2017, the total anthropogenic emissions associated to the Brazilian energy mix reached 435.8
million tons of equivalent carbon dioxide (Mt CO2-eq). The bigger part (199.7 Mt CO2-eq) was generated in
the transport sector.

In terms of per capita emissions, each Brazilian, producing and consuming energy in 2017, issued 2.1 t CO2-
eqon average, that is, about 7 times less than an American and 3 times less than an European or a Chinese,
according to the latest data released by the International Energy Agency (IEA) for the year of 2015.

The carbon intensity in the economy was 0.15 kg CO2 / US $ ppp [2010] ". The Brazilian economy remains, on
average, 17% less carbon intensive than the European economy, 50% less intensive than the US economy

and 70% less than the Chinese economy, based on the IEA data from 2015.

The Brazilian electricity sector emitted, on average, only 104.4 kg of CO2 to produce 1 MWh, a very low
index when establishing comparisons with countries of the European Union, USA and China.

() In the concept of purchasing power parity.

The digital version of this document can be obtained from the EPE website: <http://www.epe.gov.br>
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§| BEB2018
I ‘ Energy supply and consumption in Brazil

e Domestic energy supply grows at similar rate as final consumption.
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I ‘ Share of renewables in the energy mix

e In 2017, the contribution of renewables in the Brazilian Energy mix
remained among the highest in the world. The advance of natural gas was
compensated mainly by wind, black liquor and biodiesel.

Brazil (2017)

Percentage of
renewables in the
Brazilian energy
mix:

2015: 41.3%

2014: 39.4%

2013: 40.4%

Brazil (2016)

World (2015)

OECD (2015)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
H Renewables Non-renewables
e p e Sources: EPE; International Energy Agency (IEA). Prepared by EPE
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§| BEB2018

I ‘ Domestic energy supply breakdown

RENEWABLES » 42.97%

sugarcane hydraulic’ firewood and black liquor and
biomass charcoal other renewables

12.0% 8.0% 5.9%

" Includes electricity imported from hydraulic source

NON-RENEWABLES » 57.1%

petroleum and oil Natural gas coal uranium other non-
products renewables
36.4% 0.6%
epe
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I ‘ ‘Black liquor and other renewables’ breakdown

black liquor and other
renewables

5.9%

Black Liquor 8,447 8,658 2.5%
Charcoal Biodiesel 3,009 3,366 11.8%
industrial Photovoltaic
gas | . o
o 2?43/: Other biomass’ 1,103 1,117 1.3%
Wind power q 0
21.3% Blogas 137 101 395/;
Other _-} ’ Black liquor
: . Charcoal
biomass 50.6% 1 8 -10.4%
6.5% Biodiesel industrial gas 3 74 4
19.7%
Wind power 2,880 3,644 26.5%
Photovoltaic
2 875.6%
solar / / 75
Total 15,667 17,122 9.3%
e p e "Includes rice husk, elephant grass and vegetable oil.
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‘ Domestic Energy Supply 2017/2016

RENEWABLES

Hydraulic energy’
Sugarcane biomass
Firewood and charcoal
Wind power

Solar photovoltaic

Black liquor and other
renewables

NON-RENEWABLES
Oil and oil products
Natural gas

Coal

Uranium (U,04)

Other non-renewables

"Includes electricity imports originated from hydraulic sources

epe
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125.3
36.3
50.3
23.1

2.9

0.007

12.8

163.0
105.4
35.6
15.9
4.2
1.9

125.3
35.0
49.8
23.4

3.6

0.072
13.4
166.8

106.2
37-9
16.6

4.2
1.8
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Mtoe variation 2017/2016

Firewood and charcoal

Wind power

Black Liquor and other renewables

Oil and its products

Natural gas

Hydraulic energy

Sugarcane biomass

Uranium

Other non-renewables
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‘ Domestic energy supply 2008 - 2017

251,860 243,10 268,796 272,196 283,257 296,301 305,547 299,574 288,319

100
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0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
m PETROLEUM AND OIL PRODUCTS ~ m NATURAL GAS COAL AND COKE URANIUM - U308
m OTHER NON-RENEWABLE m HYDRAULIC ® FIREWOOD AND CHARCOAL SUGAR CANE PRODUCTS
= WIND SOLAR OTHER RENEWABLE

There was a reduction in the share of renewables in the energy mix between 2011 and 2014 due to the drop of
the hydraulic energy supply. From 2015, renewable sources resumed their growth trajectory with the
e p e expansion of sugarcane biomass, wind and biodiesel , reaching 42.9% of the total supply in 2017.

Empresa de Pesquisa Energética BEB 2018 | H]ghl]ghts ' year 2017
¥EX Ministério de Minas e Energia

103 toe

292,099

Renewables

]

17



I ‘ Energy consumption variation

% variation 2017/2016

0% 1% 2%

Liquid fuels®
Electricity
Domestic Energy Supply

1,3%

GDP

" Does not include naphtha, non-energetic use; Includes LPG

Liquid fuels and electricity account for approximately 56% of final
energy consumption.
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‘ Final consumption by source

BRAZIL (2017)

Natural gas

Black Liquor /_7,4%
2,5%

Firewood 6,5%

Kerosene Other sources?

BRAZIL (2016)

Natural gas

/7'4% Firewood
/6.3%

Black liquor

1,3% 16,1% 2.4% Other sources?
N g Sugarcane Kerosoene -4 fhpes Sugarcane
b 9 1.3% =0 bagasse
LPG 3,2% agasse 11,34 n.7%
Gasoline? 9,6%
Electricity
17,5% ; .
Diesel oil" ’ Gasoline? Electrl;lty
18,1% 95 Diesel Qil' 17:5%
Fuel oil 1,1% 18.1%
Ethanol 5,5%
5.6%
"Includes biodiesel
? Inclui aviation gasoline
? Includes refinery gas, coal coke, petroleum coke, charcoal, tar, naphta, coal, other oil products, asphalt, lubricants and
solvents.
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§| BEB2018

I ‘ Who used energy in Brazil

industry transport

32.9%

2017 258.7 Mtep
agriculture and livestock

2016 255.5 Mtep
4.0%

t 1.2%

Industrial production and cargo [ passenger transportation account for approximately

667% of the country's energy consumption.

epe

households energy sector

9.7% 10.1%

AA

&'?

services non-energy use
4.8% 5.8%

energy use
94.2%
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‘ How the energy consumption in Brazil varied

% variation 2017/2016
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§| BEB2018

I ‘ Energy sector consumption

NATURAL GAS 6,559 6,542 -0.3%
SUGARCANE BAGASSE 12,237 11,926 -2.5%
OIL PRODUCTS 4,745 4,791 1.0%
ELECTRICITY 2,559 2,548 -0.4%
COKE GAS 206 210 2.0%

Sugarcane bagasse 311 ktoe Oil products 46 ktoe

Natural gas 17 ktoe Coke gas 4 ktoe

Electricity 11 ktoe

Decrease of sugarcane bagasse due to
lower production of ethanol.
epe
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§| BEB2018

I ‘ Industries energy consumption

Coal +8.4% (coal coke reduction steel)
Black Liquor +3.6% (cellulose pulp production) ALl 85.1 Mtoe

2016 84.3 Mtoe

t 1.0%

Charcoal -4.1% (charcoal reduction steel)

Sugarcane bagasse -2,0% (sugar)

Fuel oil 2,3% Other sources

Charcoal 13,3% Electricity

20,0%

liquor ' Renewables

Sugarcane %
bagasse 20,2% 57%

Natural gas
11,3% Coal 13,2%

"Includes diesel oil, LPG, naphtha, kerosene, coke oven gas, tar, refinery gas, petroleum coke, among other
= p & renewables and non-renewables.
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§| BEB2018

Transports energy consumption

Gasoline’ +2.6%
Substitutes
Ethanol  -0.2%

Diesel oil +2.7%; biodiesel +2.8%

Natural gas +8.9%

> » e

Aviation kerosene Natural gas Others
3.9% \ 2.4% / 0.9%

Biodiesel
3.3%
e p =] "Includes aviation gasoline
Empresa de Pesquisa Energética BEB 2018 | H]ghl]ghts ' year 2017
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2017

2016

1

Renewables
20%

b

2017

84.6 Mtoe
82.6 Mtoe
2.3%

Renewables
20%

]

2016
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‘ Transports energy consumption - highlights

‘ Hydrated ethanol -6.9%
f Automotive Gasoline 2.6%

Increase in gasoline imports (thousand m?) Stabilization of ethanol (anhydrous + hydrated)
36,000 - * Automotive Gasoline A17)16 participation in the light vehicle market
33,000 -

Imports ﬁ 36% 36%
30,000 - +17.8% Ethanol
27,000 - ———— 64% 64%
Production Gasoline A
24,000 . ! +0.5%
2016 2017 2ot 2017
Diesel' consumption variation Services (Transportation, warehousing and mail) - Added value variation
0.9%
A17 [16
A 17116
A16 [15
"includes biodiesel -6.8%
e p e Source: EPE; IBGE. Prepared by EPE
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§| BEB2018

‘ Household energy consumption

. Natural gas +6.3% Heterogeneity in household consumption

201 25.0 Mtoe
f Electricity +0.8% profile. Higher income households have 7 >
increased consumption of modern sources (LPG 2016 24.8 Mt
. 0 . oe
. Firewood  +0.8% and electricity). On the other hand, low-income lugu 4
. . families, especially in rural areas, are still ' 0.5%
LPG +0.5% dependent on traditional biomass. >
Natural gas 1.5% Other sources’

1.4%

Renewables
63%

LPG 26.5%
Electricity 46.1%

Firewood 24.5%

1 Kerosene and charcoal

epe
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§| BEB2018

‘ Energy flow

Sugar Cane
Products
49.8
[17.0%)

Percentages

were calculated
based on the
Gross Domestic

Supply.

(13.05)

epe
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Nﬂ'ﬂ;;ﬂ; Gas H.E:c:;.r:;; i:':d' 'le':’; o L - } Transfarmatmn Res;dsegrraj i:;"gr
Uru'mum and Non-energy Losses .

Oil and its
Products
106.2 Energy Flow - BEN 2018 [ year 2017
(36.435) Industrial Transportation
85.1 B84.6
(29.1%) (28.9%)

Values in 10° toe

Gross
Domestic
Supply
Consumption

35.0 Charcoal 4.0 Cummerc.ral 26.0
19_u Cam' and its its Products Dther.'.asses 4.3 (8.5%)
(12.0%) 1;3;;] (6.5%) Products 4.2 (1.4%) {23 4] ‘”‘-’”“”"’”"“" Uses 8.3%) (8.9%)
: 16.6 (L.4%) l3 195!
(5.7%) [3.5%] {5.2%)
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Electricity consumption in Brazil

e Reduction of losses in electricity consumption

Values in TWh 2016 2017 % variation 2017/2016
Domestic Electricity Supply’ o 619.7 624.3
Public Utility Power Plants o 4804 4911 Final
Total energy consumption Available
Self Producers Power Plants ) 98.5 96.8 consumption (electricity) electricity
2% 7
Electricity imports? S 2 40.8 36.4
Final consumption? W 5214 526.2
Losses (commercial + technical) 98.3  98.1 .
o 15.9%  15.7%
Losses (%) & 159 5.7 o 0.0%
" DEES 0.7%
*Imports (-) exports
’Final consumption refers to : National Interconnected System +
Isolated power plants + Self-production
0% T T 1
epe
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‘ Brazilian electricity mix

0.1%

Wind power

6.8%

Biomass?

8.2%

Photovoltaic
solar \

BRAZIL (2017)

Natural gas  Oil products Coal and coal
10.5% 3.0% Nuclear  products’
2.5% 3.6%

Hydraulic?
65.2%

BRAZIL (2016)
Oil products
2.5% Coal and coal
Nuclear roducts’
Natural gas 2.6% P 9
Photovoltaic 9.1% 4%
solar
0.0%
Wind power
5.4%
Biomass? Hydraulic
8.2% 68.1%

Hydraulic? supply in 2017¢ 407.3 TWh

Hydraulic? supply in 2016 421.7 TWh

Total* supply in 2017: 624.3TWh

Total* supply in 2016: 619.7 TWh

epe

Empresa de Pesquisa Energética

"Includes coke oven gas, blast furnace gas, steel gas and tar

?Includes imports

3 Includes firewood, sugarcane bagasse, black liquor and other primary sources.
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I ‘ Share of renewables in the electricity mix

e Decrease in the share of renewables in the electricity mix: despite the fall in hydro
generation, wind energy made up for the advancement of thermal generation
based on natural gas and oil products.

Percentage of
renewables in the
Brazilian electricity
mix:

2015: 75.5%

2014: 74.6%

2013: 78.3%

Brazil (2017)

Brazil (2016)

World (2015)

OECD (2015)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B Renewable Non-renewable
e p e Source: EPE; International Energy Agency. Prepared by EPE
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‘ Power generation’ (GWh)

2017/2016 variation in GWh

-10,000 -5,000 o 5,000 10,0 00

Hydro 380,911 370,906 -2.6%
Natural gas 56,485 65,593 16.1% Natural gas
Biomass’ 49,236 49,385 0.3% Siomass
Oil products 12,103 12,733 5.2% oil products
Nuclear 15,864 15,739 -0.8% Nuclesr
Steam coal 17,001 16,257 -4.4%
Steam coal
Wind power 33,489 42,373 26.5%
Wind power
Photovoltaic
8 832 875.6%
solar > 3 75:0% Photovoltaic solar
Others4 13,723 14,144 3.1% others
"Includes micro and mini distributed generation
?Includes firewood, sugarcane bagasse and black liquor
3 Includes diesel oil and fuel oil
# Includes other primary sources, coke oven gas and other secondary sources
epe
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§| BEB2018

I ‘ Wind power generation

) T T T T Y T T T

21,625 33,489 42,373

1,183

45,000 -
40,000 -
35,000 -
30,000
15,000 -
20,000 -
15,000
10,000 -

5,000

2007

f’ea‘:’ea )

Empresa de Pesquisa Energética
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1,238

2008

2,177

2009

2,705

2010

5,050 6,578 12,210

in GWh

26. 5%

2011 2012 2013

BEB 2018 | Highlights| year 2017

2014

2015

2016

2017
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I ‘ Thermoelectric generation

e In 2017, a 6% increase in thermoelectric generation.

» Share in the total electricity generation™

28.4% 29.6%

» Share of each source in thermoelectric generationin 2017 :

Biomass? 29.5%
Natural gas 37.7%
Nuclear 9.1%
Oil products 10.8%
Coal and coal products 12.9%

"Does not include electricity imported from hydraulic source
?Includes sugarcane bagasse, black liquor, firewood and other primary sources
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I ‘ Micro e Mini Distributed Generation’

e In 2017, a 245% increase in distributed generation.

> In GWh:

104 359

» Share of each source in distributed generation in 2017 :

GAS NATURAL
2.5%

Other
renewable?
| 22.8%

Hydarulic
23.5%

Wind power
5.0%

Photovoltaic
solar
46.2%

e e 1 ANEEL Normative Resolution n° 482/2012
p 2 Inclui biogds proveniente de residuos agricolas e urbanos, casca de arroz, gas de alto-forno (biomassa) e residuos florestais.
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I ‘ Installed Capacity’ (MW)

Hydropower 96,925 100,275 3.5%
Thermoelectric? 41,275 41,628 0.9%
Nuclear 1,990 1,990 0.0%
Wind power 10,124 12,283 21.3%
Photovoltaic solar 24 935 3,836%

"Does not include micro and mini distributed generation
2 Includes biomass, gas, oil and coal

Empresa de Pesquisa Energética BEB 2018 | H]ghl]ghts | year 2017 3 7
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I ‘ Installed Capacity- Micro e Mini distributed generation' (MW)

Hydropower 4,4
Thermoelectric 11,0
Wind power 0,2
Photovoltaic solar 56,9

1 ANEEL Normative Resolution n°® 482/2012

Empresa de Pesquisa Energética BEB 2018 | H]ghl]ghts l year 2017
& Ministéric de Minas e Energia

37,3

24,0

10,3

174,5

38



§| BEB2018

‘ Energy flow - Electricity

Includes
imported
energy and self-
production.

Empresa de Pesquisa Energética

¥EX Ministério de Minas e Energia

Electricity Flow - BEB 2018 | year 2017 Industriol Residential
AR 1983 1340
4073 (31.8%) (21.5%)
(65.2%)
Domestic
Electricity Supply
624.3

Electricity

Electricity Consumption

Generation

Valuesin TWh
Noturol Gos Biomass Wind Coal and its oit Nuclear  Solar %
65.6 51.3 824  Prodts  prodgucrs 157 08 . | )
Tronsport Agricuiture  Energy  Public Commerciol Losses
(10.5%) (8.2%) (6.8%) :26.:‘ 188 (25%) (0.1%) 21 and Sector 433 20.2 9.1
( ) (3.0%) (03%) flivestock 296 (69%) (144%) (15.7%)
287 (47%)
(4.6%)
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I ‘ Brazilian Energy Balance 2018

Summary Report| year 2017 |

USE OF ENERGY IN BRAZIL
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I ‘ CO, emissions

e In 2017, the total anthropogenic emissions associated to the Brazilian energy mix

reached 435.80 MtCO2-eq.

. . . A 17/16
Total emissions (2017), in Mt CO, /
1.6%
Transports
Industries
Households
Other sectors*
0 50 100 150 200 250 300
e p e * includes agriculture and livestock, services, energetic, electrical and fugitive emissions
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I ‘ Evolution of CO2 emissions

e Evolution of total anthropogenic emissions associated with the Brazilian energy
mix in MtCO2-eq.

600

400

200

epe

Empresa de Pesquisa Energética

Source: MCTIC?

69.0
. Source: EPE 429.0 435,8 469
Projected? 3775
288.4 313-4
2000 2005 2010 2016 2017 2026

Accomplished Projected?

Indicator
2000 to 2017 2000 t0 2026

Average annual growth rate 2.5% 1.9%

" Ministry of Science, Technology, Innovation and Communications
2 PDE 2026 - Decennial Energy Plan.
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I ‘ CO, emissions per capita

e Producing and consuming energy, each Brazilian emits, on average, 7 times less than an
American and 3 times less than a European or a Chinese.

CO, emissions per capita (2015), in t CO,/capita

18 Brazilian emissions
per capita in 2017
2.1t CO, /capita

Source: EPE

China European Union Brazil

Source: International Energy Agency

e p e Prepared by EPE
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I ‘ Carbon intensity

e To generate a unit of product, the Brazilian economy issues 17% less than the
European economy, 50% less than the U.S. economy and 70% less than the Chinese economy.

Relative emissions (2015), in kgCO,/US$,,, 12010]

Carbon intensity in the
Brazilian economy in 2017

0.15 kgCO,/US$

ppp [2010]
Source: EPE
005
0.30
“
o
China USA European union Brazil
Source: International Energy Agency
e p e Prepared by EPE
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I ‘ Emissions in the electric power production

e To produce 1 MWh, the Brazilian electrical sector emits 2.3 times less than the European,
2.9 times less than the U.S. electrical sector and 4.8 times less than the Chinese.

CO, emissions per MWh (2015)

3 Carbon intensity in Brazilian
00
electricity generation in2017
104.4 kg CO,/MWh
600
Source: EPE
400
200 156.6
360.0 -
0
China USA European Union Brazil
Source: International Energy Agency
e p e Prepared by EPE
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I ‘ Brazilian Energy Balance 2018

Summary Report| year 2017 |

ATTACHMENTS
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I ‘ Indicators evolution: energy

ey Domestic Energy Supply per capita
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o Domestic Energy Supply per GDP [ppp 2010]

1.369

1.394
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2000 2010
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I ‘ Indicators evolution: electricity

e=pe== Domestic Electricity Supply per capita
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I ‘ Indicators evolution: Brazil and the World

Domestic Energy Supply per capita (toe/capita)

Domestic Energy Supply per capita

1990
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——m— —— — —
2012 2013 2014 2015

European Union == China

Source: International Energy Agency
Prepared by EPE
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I ‘ Indicators evolution: Brazil and the World

0.6 -
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0.1

Domestic Energy Supply per GDP [ppp 2010] (toe/U$ ppp 2010)

Empresa de Pesquisa Energética

¥EX Ministério de Minas e Energia

0.4

Domestic Energy Supply per GDP
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I ‘ Indicators evolution: Brazil and the World

Electricity consumption per capita
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‘ Main statistics

Oil production1 10° bbl/day 2,521.3  2,628.3 4.2%
Natural gas production 10° m3/day 103.8 109.9 5.8%
Electricity Generation TWh 578.9 588.0 1.6%
Liquid fuels consumption 10° l/day 365.8 368.6 0.8%
Electricity consumption TWh 521.4 526.2 0.9%
Domestic Energy Supply (DES) 10° toe 288.3 292.1 1.3%
Domestic Electricity Supply (DEES)’ TWh 619.7 6243  0.7%
Population 10° inhabitants 206.9 208.4 0.8%
GDP [2010] 10° US$ 2,864.0 2,893.8 1.0%

1) bbl = barrel; includes natural gas liquids and LPG
2) Includes electricity imported from hydraulic source and self-production
3) Constant values in reais of 2010 converted to dollars at purchasing power parity (ppp) of 2010.
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‘ Final energetic consumption by source’

epe

Empresa de Pesquisa Energética

Diesel oil
Electricity
Sugarcane Bagasse
Gasoline?
Natural gas
Firewood
Ethanol

LPG

Black liquor
Fuel oil
Kerosene

Other sources?

46,247
44,820
29,791
24,225
18,191
15,997
13,889
8,267
6,246
3,100
3,307
26,716

240,795

1) Excludes non-energetic final consumption

2) Includes biodiesel

46,738
45,238
29,126
24,856
18,426
16,687
13,857
8,304
6,470
2,822
3,299
27,778
243,600

3) Includes gasoline A (automotive) and aviation gasoline

4) Includes refinery gas, coal coke, charcoal, among others

& Ministéric de Minas e Energia

Unit: 103 toe
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I ‘ Selected Indicators

GDP per capita
DES" per capita
DES per GDP [2010]
DEES? per capita

DEES per GDP [2010]

" DES: Domestic Energy Supply
2 DEES: Domestic Electricity Supply

Empresa de Pesquisa Energética

& Ministéric de Minas e Energia

US$/capita 13,844
toe/capita 1.394
toe/1o3 USs 0.101
kWh/capita 2,996
kWh/10> US$ 216
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13,884

1.401

0.101

2,995

216
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‘ Evolucao dos indicadores

Oferta Interna de Energia (OIE) 10° tep 66.9
Oferta Interna de Energia Elétrica (OIEE)’  TWh 45.7
Populagao 10° hab 95.7
PIB [2010]" 10° US$ 567.3

PIB per capita

OIE per capita
OIE por PIB [2010]
OIEE per capita

OIEE por PIB [2010]

USs/hab 5,928
tep/hab 0.699
tep/1o3 USs 0.118
kWh/hab 478

kWh/10° US$ 81

Notas: 1) Inclui importacdo e autoproducdo.

epe
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114.7

139.2

122.2

1,297.7

10,619

0.939

0.088

1,139

107

141.9
249.4
148.1

1,517.1

10,244
0.958
0.094
1,684

164

190.1

393.2

174.7

1,953.0

1,179

1.088

0.097

2,251

201

268.8

550.4

196.4

2,803.6

14,275
1.369
0.096
2,802

196

288.3

619.7

206.9

2,864.0

13,844
1394

0.101

2,996

216

292.1

624.3

208.4

2,8093.8

13,884

1.401

0.101

2,995

216

2) Valores em reais c