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188 Description of diagrams

Description of diagrams

The energy consumption of the world, for the individual regions of the world and for all G-20
countries is illustrated by 6 diagrams Al.....A6, described below (data based on: Energy Sta-
tistics from the IEA, International Energy Agency [5])

Figure A1: Energy flow in the energy sector

Figure A1 describes the flow of energy in the energy sector from primary energy to gross en-
ergy (or gross inland consumption) and to final energy. Primary energy and gross energy are
illustrated by the energy carriers used. Energy is expressed in Mtoe.

The primary energy is the sum of local production and, for regions, net imports minus net
exports of energy carriers (for countries, effective imports/exports instead of net imports/net
exports per energy carrier).

The gross energy follows from the primary energy after subtracting the non-energy use de-
mand (e.g. for the chemical industry) and any stock changes. For the regions of the world, the
amounts of energy for the international marine and aviation bunkers are also subtracted, since
the corresponding CO, emissions are recorded only worldwide.

It is the task of the energy sector to provide consumers with energy in the form of final en-
ergy. In this diagram we distinguish 4 forms of final energy: electricity, district heating,
motor fuels and "heat". The latter consists mainly of non-electric heating and process heat
(from fossil and renewable energies) and without district heating. Stationary work, of non-
electrical origin, can also be included (e.g. stationary gas, petrol or diesel engines and pumps);
at least in developed countries, this share is minimal. With the conversion of gross energy into
final energy, losses occur, which we refer to as losses of the energy sector.

These losses consist of thermal losses in power stations (thermodynamic reasons) as well
as in combined heat and power plants and heating plants, and additionally electrical losses in
the transmission and distribution network, including the energy sector’s own energy require-
ment and, finally, of the remaining losses in the energy sector (refining, liquefaction and gas-
ification plants, heat transfer losses, in-house use of heat, etc.).

The diagram also shows the CO, emissions in Mt associated with the final energy consump-
tion and the losses of the energy sector (together corresponding to the gross inland consump-
tion). Most of the losses of the energy sector are normally associated with the electricity and
district heat production, which is why the CO, emissions of these three factors are combined.
Separation can be done using Figure A4.

Figure A2: Shares of energy carriers

Figure A2 shows the shares of energy carriers, in % of total final energy demand, required for
obtaining the 4 final energy types, and for covering the losses of the energy sector.

This diagram thus complements diagram A1, with respect to the energy carrier distribution in
the final energy area. The energy-carriers-colors are shown in the legend, and also apply to
the energy flow diagram Al.
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Figure A3: Losses of the energy sector

The losses of the energy sector represent a significant part of gross energy demand. World-
wide, in 2011, they were about 54% and in some countries they even exceed 100% of final
energy demand. For the CO, emissions they are therefore of primary importance.

Figure A3 shows the percentage composition of these losses and the resulting CO, emissions.
A characteristic parameter and index of the CO»-efficiency of the energy sector in the world
region or country is the ratio Mt CO, relative to Mtoe losses.

Figure A4: Energy flow of final energy to the final users

The chart shows the breakdown of the 4 types of final energy over the three end-user catego-
ries. Similarly, the CO, emissions are allocated to these consumer groups.

The end users are (according to IEA statistics)

- industry,
- residential, services, agriculture, etc.,
- transport.

To obtain the total emissions, the CO, emissions of the energy sector (i.-e. of the correspond-
ing losses ) have to be added to this..

Figure AS: CO, emissions and originating end-energy carriers

The figure gives the total CO, emissions in Mt, the emissions per capita and its distribution
over the consumer groups, detailed per end-energy carrier.

In addition, the indicator of CO; sustainability of the country or region is stated.

The causes of the CO, emissions of the end energy carriers electricity and district heat can be
taken from the diagrams A2 and A6.

Figure A6: Electricity production and consumption

The large, often decisive importance of electricity consumption and of its generation for the
amount of CO, emissions is clear from the flow charts A1 and A4, and also from AS5. The
share of the losses of the energy sector (mostly coupled with the electricity production) is also
to be taken into account.

Diagram A6 shows in detail the percentage composition of the energy sources used for the
production of electricity.

Similarly, imports and exports are given in % of final consumption.

The final consumption follows after deduction of losses (network losses and the energy sec-
tor’s own use).
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World, 2011
Energy flow in the energy sector and total CO2-emissions (including marine and aviation bunkers)

therm.losses PP,CHP,HP =power plants, combined heatand power, heatplants
PP.CHP,HP
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Al. World: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

World 2011, % of final energy
final energies, energy-sector losses

100% = 8098 Mtoe

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. World: : Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

World 2011 Losses of the energy sector, 4196 Mtoe
corresponding emissions: 11761 Mt CO2 --> 2.8 Mt/Mtoe

therm. losses nuclear (10,75%)
therm. losses renewable (3,13%)

remaining losses (26,88%)

electrical losses (7,80%) therm. losses coal (34,43%)

therm. losses gas (12,84%)
therm. losses oil (4,16%)

A3. World: Percentage distribution of losses in the energy sector; contributors to CO, emissions include ther-
mal losses of fossil-fuel plants, the electrical losses and the residual losses
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World, 2011
Energy flow of the final energy and total CO2 emissions (including marine and aviation bunkers)
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A4. World: Flow of final energy to the final users and CO, emissions of the economy sectors

World 2011, CO2 emissions 31342 Mt
4.5 t/capita, 429 g/$ (PPP)
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0,

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. World: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, World

2011, total 22201 TWh network losses + own use
3804 TWh
tidal (0,00%) final consumption
18397 TWh

wind (1,96%)
solar thermal (0,01%)

solar PV (0,28%)

geothermal (0,31%)

hydro (16,06%)

waste, renewable (0,41%)
biomass (1,49%)

coal (41,19%)

nuclear (11,64%)
waste, not renewable (0,04%)

gas (21,86%) oil (4,76%)

A6. World: Generation of electrical energy, final consumption = production - losses
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OECD-34, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
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Al. OECD-34: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)
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A2. OECD-34: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

OECD-34 2011 Losses of the energy sector, 1653 Mtoe
corresponding emissions: 4035 Mt CO2 --> 2.4 Mt/Mtoe

remaining losses (18,01%)

therm. losses nuclear (22,04%)

electrical losses (7,95%) therm. losses renewable (4,24%)

therm. losses gas (13,56%)

therm. losses oil (2,66%) therm. losses coal (31,54%)

A3. OECD-34: Percentage distribution of losses in the energy sector; contributors to CO, emissions include
thermal losses of fossil-fuel plants, the electrical losses and the residual losses
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OECD-34, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)
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A4. OECD-34: Flow of final energy to the final users and CO, emissions of the economy sectors

OECD-34 2011, CO2 emissions 12341 Mt
9.9 t/capita, 313 g/$ (PPP)

t/a,capita

industi transport resid., services, agr. energy-sector losses
y

- coal and peat - oil |:| gas - electricity - district heating

AS. OECD-34: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)
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A6. OECD-34: Generation of electrical energy, final consumption = production + imports - exports - losses
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EU-27,2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
netexports therm. losses PP,CHP,HP =power plants, combined heatand power, heatplants
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primary energy 375 2 Mtoe .
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Al. EU-27: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

EU-27 2011, % of final energy
final energies, energy-sector losses
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- other renewables - nuclear - hydroelectricity

A2. EU-27: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

EU-27 2011 Losses of the energy sector, 510 Mtoe
corresponding emissions: 1060 Mt CO2 --> 2.1 Mt/Mtoe

remaining losses (18,46%)
therm. losses nuclear (31,02%)

electrical losses (8,62%)

therm. losses gas (9,83%) therm. losses renewable (5,62%)

therm. losses oil (2,13%)
therm. losses coal (24,32%)

A3. EU-27: Percentage distribution of losses in the energy sector; contributors to CO, emissions include ther-
mal losses of fossil-fuel plants, the electrical losses and the residual losses
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EU-27,2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)
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A4. EU-27: Flow of final energy to the final users and CO,emissions of the economy sectors

EU-27 2011, CO2 emissions
3543 Mt, 7.0 t/capita, 242 g/$ (PPP)
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AS. EU-27: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, EU-27 EU-27 2011, electricity
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A6. EU-27: Generation of electrical energy, final consumption = production + imports - exports - losses
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Middle East, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
12?7?;%2% . glsrénngs:Ss PP,CHP HP =power plants, combined heatand power, heatplants
primary energy 1418 Mtoe
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consumption 746.8 Mt
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Al. Middle East: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Middle East 2011, % of final energy
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A2. Middle East: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity,
district heating) and to cover the losses of the energy sector

Middle East 2011 Losses of the energy sector = 215 Mtoe
corresponding emissions: 590 Mt CO2 --> 2.7 Mt/Mtoe

therm. losses nuclear (0,03%)
therm. losses renewable (0,00%)
therm. losses coal (0,05%)

therm. losses oil (30,87%)

remaining losses (27,86%)

electrical losses (6,29%)

therm. losses gas (34,89%)

A3. Middle East: Percentage distribution of losses in the energy sector; contributors to CO, emissions include

thermal losses of fossil-fuel plants, the electrical losses and the residual losses
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Middle East, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)
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A4. Middle East: Flow of final energy to the final users and CO, emissions of the economy sectors

Middle East 2011, CO2-Emissionen
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AS5. Middle East: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Middle East Middle East 2011, electricity
2011, total 845 TWh export surplus import / export in %
3 TWh 3
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nuclear (0,04% oal (0,05%) 684 TWh

oil (37,06%)
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o

implexp imbod exbort

A6. Middle East: Generation of electrical energy, final consumption = production + imports - exports - losses
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Eurasia+ (with non-OECD Europe), 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)

net exports therm. losses PP,CHP HP = power plants, combined heat and power, heat plants
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Al. Eurasia+t: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Eurasia+ 2011, % of final energy
final energies, energy-sector losses

100% = 655 Mtoe

"heat" motor fuels electricity district heating ‘ energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Eurasia+: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

Eurasia+, 2011 Losses of the energy sector, 434 Mtoe
corresponding emissions: 1097 Mt CO2 --> 2.5 Mt/Mtoe

therm. losses nuclear (11,82%)
therm. losses renewable (0,55%)

therm. losses coal (15,16%)

remaining losses (34,55%)

therm. losses oil (1,79%)

electrical losses (9,32%) therm. losses gas (26,81%)

A3. Eurasiat: Percentage distribution of losses in the energy sector; contributors to CO, emissions include
thermal losses of fossil-fuel plants, the electrical losses and the residual losses
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Eurasia+ (with non-OECD Europe), 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)
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A4. Eurasiat+: Flow of final energy to the final users and CO, emissions of the economy sectors

Eurasia+ 2011, CO2 emissions
2743 Mt, 8.1 t/capita, 720 g/$ (PPP)
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AS. Eurasiat: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Eurasia+ Eurasia+ 2011, elsc:ricity
2011, total 1729 TWh export surplus import / export in %
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A6. Eurasiat+: Generation of electrical energy, final consumption = production + imports - exports - losses
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Rest-Asia/Oceania (without China, India and OECD members), 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
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Al. Rest-Asia/Oceania: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Rest-Asia/Oceania 2011, % of finalenergy
final energies, energy-sector losses

"heat" motor fuels electricity district heating ‘ energy-sector losses
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A2. Rest-Asia/Oceania: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electrici-
ty, district heating) and to cover the losses of the energy sector

Rest-Asia/Oceania Losses of the energy sector, 223 Mtoe
2011 corresponding emissions: 554 Mt CO2 --> 2.5 Mt/Mtoe

therm. losses nuclear (3,70%)
therm. losses renewable (12,28%)

remaining losses (21,05%)

slectrical losses (6,25%)

therm. losses coal (25,37%)

therm. losses gas (22,28%) therm. losses oil (9,08%)
. B (]

A3. Rest-Asia/Oceania: Percentage distribution of losses in the energy sector; contributors to CO, emissions
include thermal losses of fossil-fuel plants, the electrical losses and the residual losses
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Rest Asia/Oceania (without China, India and OECD members), 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

38,3 Mtoe

86,3 Mtoe
181,4 Mtoe

electricity
0,2 Mtoe_- industry
0,8 Mtoe =
0,6 Mtoe ™
districtheat

265.7 Mt

residential, services,

322,0 Mtoe "
agriculture, etc.

total CO2

"heat" 1739 Mt

408,6 Mt

132,8 Mtoe transport

motor fuels
223,4 Mtoe
553,5 Mt

losses
energy sector

A4. Rest-Asia/Oceania: Flow of final energy to the final users and CO, emissions of the economy sectors

Rest-Asia/Oceania 2011, CO2 emissions
1739 Mt, 1.6 t/capita, 366 g/$ (PPP)

o
®

o
o)}

t/a,capita
|

o
~
|

o
N
|

0,

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity |:| district heating

AS. Rest-Asia/Oceania: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

import surplus Electricity production 2011. Rest-Asia/Oceania 2011, oelectricity
15 TWh Rest-Asia/Oceania, total 1150 TWh import / export in %
network losses +own use 3
162TWh wind (0,15%
final consumption solar PV (0,03% 2
1003 TWh geothermal (1,68%
hydro (12,57%
waste, renewable (0,089 11
biomass (0,59%

nuclear (4,12%

oal (31,07%
waste, not renewable (0,319 ( )

% of final electricity consumption

gas (38,05% il (11,35%) imp-exp import export

A6. Rest-Asia/Oceania: Generation of electrical energy, final consumption = production + imp. — exp. - losses |
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Non-OECD America, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)

netexports therm. losses PP,CHP,HP =power plants, combined heatand power, heat plants
186.,2 Mtoe PP,CHP,HP

primary energy
611 Mtoe i electrical losses electricily,
export-difference incl. electr.own use districtheat
electricity 19,2 Mtoe lectric g
0,0 Mtoe electricity losses energy sector
: - consumption 3315 Mt

76,1 Mtoe

production
796,9 Mtoe

95,3 Mtoe
electricity productio

districtheat
0,0 Mtoe

"heat"
"heat"
196,1 Mtoe 358.7 Mt

total CO2

final energy
1086,8 Mt

416 Mtoe

motor fuels
143,9 Mtoe

motor fuels
gross energy
555 Mtoe B98I

remaining losses

incl. own use
netimports zg’ﬁg:grang::é marine and B3 SMice "heat" = heating and process heat of non-electrical origin, without districtheat
0,0 Mtoe 351 Mtogy gxlﬁtl&? bunkers (may contain non-electrical stationary work, in developed countries usually minimal)
’ .1 Mtoe

Al. Non-OECD America: Energy flow in the energy sector from primary to final energy and total CO, emis-
sions. Color of the energy carriers as in A2 and AS (petroleum dark brown, oil products light brown)

Non-OECD America 2011, % of final energy
final energies, energy-sector losses

100% = 416 Mtoe
|

-
o
|

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Non-OECD America: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, elec-
tricity, district heating) and to cover the losses of the energy sector

Non-OECD America Losses of the energy sector, 139 Mtoe
2011 corresponding emissions: 270 Mt CO2 --> 1.9 Mt/Mtoe

therm. losses nuclear (2,78%)
therm. losses renewable (6,14%)
therm. losses coal (2,46%)

therm. losses oil (13,71%)

remaining losses (45,68%)

therm. losses gas (15,37%)

electrical losses (13,88%)

A3. Non-OECD America: Percentage distribution of losses in the energy sector; contributors to CO, emissions
include thermal losses of fossil-fuel plants, the electrical losses and the residual losses
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Non-OECD America, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

33,1 Mtoe

76,1 Mtoe

157,7 Mtoe
electricity

0.0 Mtoe - industry

0,0 Mtoe -
0,0 Mtoe

districtheat

114,2 Mtoe
151,3 Mt

residential, services,

196.,1 Mtoe H
agriculture, etc.

total CO2
1086,8 Mt

144,1 Mtoe
396,8 Mt

143,9 Mtoe o

motor fuels
138,5 Mtoe
270 Mt

losses
energy sector

A4. Non-OECD America: Flow of final energy to the final users and CO, emissions of the economy sectors

Non-OECD America 2011, CO2 emiss.
1087 Mt, 2.4 t/capita, 239 g/$ (PPP)
1,5

t/a,capita

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Non-OECD America: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity product., Non-OECD America Non-OECD America 2011, electricity
2011, total 1108 TWh import / export in %
’ export surplus 8
0 TWh
network losses + own use 6
wind (0,35% paTWh 4
solar PV (0,019 al (2,00%) 81;1: ;\c;;l}fumptlon ,
geothermal (0,29 ol (12,56%)
0 4

% of final electricity consumption

as (14,32%) -2
-4
te, not renewable (0,05%) 6
hydro (64,579 clear (1,99%)
iomass (3,85%) -8

imp-‘exp imbort exbort
1

A6. Non-OECD America: Generation of electrical energy, final consumption = production + imp. — exp. - losses
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Africa, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)

netexports therm. losses PP,CHP,HP =power plants, combined heatand power, heat plants

4279 Mt .
=i primary energy QESCHE) ,g"’ )
714 Mtoe 2 electrical losses electricity
import-difference incl. electr. own use districth eét
electricity 11,3 Mtoe it D
0,5 Mtoe ity losses energy sector
consumption 5152 Mt

———

49,0 Mtoe

production
1103.,7 Mtoe 59,8 Mtoe
electricity production
districtheat
0,0 Mtoe

final energy

509 Mtoe total CO2

967,8 Mt

motor fuels
83,0 Mtoe

motor fuels’
230 Mt

gross energy
684 Mtoe

remaining losses

incl.ownuse
netimports :g’:';;g%r;g::’e marine and RMIIEE "heat" = heating and process heatof non-electrical origin, without districtheat
37 8 Mtoe 16.9 Mtos ?\élgtlhcl)l? bunkers (may contain non-electrical stationary work, in developed countries usually minimal)
; ’ ,8 Mtoe

Al. Africa: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and AS (petroleum dark brown, oil products light brown)

Africa 2011, % of final energy

final energies, energy-sector losses

100% = 509 Mtoe

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Africa: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

Africa 2011 Losses of the energy sector, 175 Mtoe
corresponding emissions: 398 Mt CO2 --> 2.3 Mt/Mtoe

therm. losses nuclear (1,35%)
therm. losses renewable (0,86%)

therm. losses coal (23,21%)

remaining losses (45,23%)
therm. losses oil (5,88%)

therm. losses gas (17,03%
electrical losses (6,45%) gas ( b)

A3. Africa: Percentage distribution of losses in the energy sector; contributors to CO, emissions include ther-
mal losses of fossil-fuel plants, the electrical losses and the residual losses
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Africa, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

20,8 Mtoe

49,0 Mtoe

27,7 Mtoe o 91.8 Mtoe

electricity
169,6 Mt

industry

0,0 Mtoe-

0,0 Mtoe
0,0 Mtoe

district heat
333,8 Mtoe
168,9 Mt
3771 Mtoe residential, services,
’ agriculture, etc.
total CO2
967.8 Mt
83,4 Mtoe
83,0 Mtoe transport
motor fuels
174,9 Mtoe
398,2 Mt
losses
energy sector
A4. Africa: Flow of final energy to the final users and CO, emissions of the economy sectors
Africa 2011, CO2 emissions, 968 Mt
0.9 t/capita, 333 g/$ (PPP)
0,5
0,4
]
£03
© |
Q
80,2
0,1
0 , , 5
industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Africa: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Africa Africa ft0/11, elrf?tr;city
2011, total 695 TWh import surplus import /-exportin 7%
5 TWh 58
network losses + own use E. 6
wind (0,39% 131 TWh EW
solar PV (0,04% final consumption S
geothermal (0,22% 569 TWh o2
hydro (16,49% =
biomass (0,12% 20
nuclear (1,94% ‘g 2|
waste, not renewable (0,01% oal (37,72%) o
T 4
£
56|
X8l -
gas (32,94% imp-exp import  export
il (10,13%)

A6. Africa: Generation of electrical energy, final consumption = production + imports - exports - losses
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G-20,2011
Energy flow in the energy sectorand total CO2-emissions (without marine and aviation bunkers)
netexports therm.losses PP,CHP HP =power plants, combined heatand power, heatplants
117.7 Mtoe q PP,GHP,HP
primary energy 2505,0 Mtoe

electrical losses -

import-difference  incl. electr. own use S:St?lgﬂlzat

electricity 240,5 Mtoe - 2
electricity losses energy sector

2,3 Mtoe y
: consumption
12458Moe 139825 Mt

10660 Mtoe

production
9427,1 Mtoe

1484.0 Mtoe
electricity production

districtheat
250,9 Mtoe

"heat" "heat"
2850,2 Mtoe 6704,8 Mi

total CO2

final energy
254885 Mt

6147 Mtoe motor fuels

gross energy 1698,9 Mtoe

9678 Mioe remaining losses
incl. own use
netimports z?:gﬁg%nygue:é marine and EoZMICE "heat" =heating and process heat of non-electrical origin, without district heat
1349,6 Mtoe 744.6 Mtoe aviation bunkers (may contain non-electrical stationary work, in developed countries usually minimal)

2372 Mtoe

Al. G-20: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

G-20 2011, % of final energy
final energies, energy-sector losses

100% = 6147 Mtoe

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. G-20: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

G-20 2011 Losses of the energy sector, 3531 Mtoe
corresponding emissions: 10580 Mt CO2 --> 3.0 Mt/Mtoe

therm. losses nuclear (12,16%)
therm. losses renewable (3,21%)

remaining losses (22,24%)

electrical losses (6,81%)

therm. losses gas (10,53%)
therm. losses oil (2,48%)

therm. losses coal (42,57%)

A3. G-20: Percentage distribution of losses in the energy sector; contributors to CO, emissions include thermal
losses of fossil-fuel plants, the electrical losses and the residual losses
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G-20, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

580,8 Mtoe

1245,8 Mtog

185,8 Mtoe

44676 Mt

residential, services,
agriculture, etc.

2850,2 Mtoe

total CO2

"heat" 25488,5 Mt

1721,5 Mtoe
4850,7 Mt

transport

motor fuels
3531,0 Mtoe
10579,9 Mt

losses
energy sector

A4. G-20: Flow of final energy to the final users and CO, emissions of the economy sectors

G-20 2011, CO2 emissions: 25,489 Mt
5.6 t/capita, 419 g/$ (PPP)

t/a,capita

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS5. G-20: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, G-20 G-20 2011, electricity
2011, total 17,256 TWh import surplus import / export in %
. o 27 TWh 4
wind (2,05% idal (0,00%) | network losses + own use 3
B (]
solar thermal (0,01% 2797 TWh
solar PV (0,33% final consumption 2
geothermal (0,25% 14486 TWh

hydro (11,80%
waste, renewable (0,58%
biomass (1,67%

nuclear (13,50%

oal (44,94%)

waste, not renewable (0,05%

% of final electricity consumption

gas (20,61% imp-exp import export

il (4,19%)

A6. G-20: Generation of electrical energy, final consumption = production + imports - exports - losses
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Argentina, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
therm. losses PP,CHP,HP =power plants, combined heatand power, heatplants
AL PP.CHP HP

13,1 Mtoe electrical losses
primary energy import-difference  incl. electr. own use electricity electricity
82 oS eleoctrlcny 20Mioe consumption district heat,

8 Mioe 10,0 Mtoe losses energy sector
-—=> 67,7 Mt

production
77,2 Mtoe
11,2 Mtoe
electricity productio

) districtheat
0,0 Mtoe

"heat" "heat’
26,2 Mtoe 66,7 M

total CO2
motor fuels 183,6 Mt
jLLtos motor fuels
49,2 Mt

final energy

gross energy
remaining losses 53,3 Mtoe

75,3 Mtoe

13,4 Mtoe

incl. ownuse
import stock changes, e 6,9 Mtoe
non energy use aviation bunkers "heat"= hegtlng and process he_at ofnon-ele_ctrlcal origin, wnhou_t district heat_ .
5,1 Mtoe 20 Mtoe (may contain non-electrical stationary work, in developed countries usually minimal)

Al. Argentina: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Argentina 2011, % of final energy
final energies, energy-sector losses

100% = 53 Mtoe
N
=}

-10 . . . |
"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Argentina: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

Argentina 2011 Losses of the energy sector, 22 Mtoe
corresponding emissions: 50 Mt CO2 --> 2.3 Mt/Mtoe

therm. losses nuclear (5,05%)
therm. losses renewable (2,37%)
therm. losses coal (2,44%)

therm. losses oil (12,90%)

remaining losses (31,20%)

electrical losses (9,20%) therm. losses gas (36,84%)
. y (]

A3. Argentina: Percentage distribution of losses in the energy sector; contributors to CO, emissions include
thermal losses of fossil-fuel plants, the electrical losses and the residual losses
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Argentina, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

4 3 Mtoe

10,0 Mtoe

16,9 Mtoe
electricity

industry

0,0 Mtoe
19,3 Mtoe
26,2 Mtoe resi_dential,services,
agriculture, efc.
total CO2
"heat" 183,6 Mt
17,1 Mtoe
17,1 Mtoe
transport
motor fuels
22,0 Mtoe
49,6 Mt
losses
energy sector

A4. Argentina: Flow of final energy to the final users and CO, emissions of the economy sectors

Argentina 2011, CO2 emissions
184 Mt, 4.5 t/capita, 278 g/$ (PPP)

t/a,capita

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Argentina: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Argentina Argentina 2011, electricity
Smport surplus 2011, total 130 TWh o mport7exportin %
10 TWh
network losses and own use 8
24 TWh
final consumption wind (0,02%) 6

solar thermal (0,00%

116 TWh (0.00%) coal (2,49%)

solar PV (0,00%

hydro (24,56%) oil (15,08%)

waste, renewable (0,00%)
biomass (1,64%)

nuclear (4,90%)
waste, not renewable (0,00%)

% of final electricity consumption
S

imp-exp  import export
gas (51,30%)

A6. Argentina: Generation of electrical energy, final consumption = production + imports - exports - losses
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Australia, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)

export therm. losses PP,CHP,HP =power plants, combined heatand power, heatplants
226,1 Mtoe primary energy PP,CHP,HP
117 Mtoe 37,2 Mtoe electrical losses electricity,
incl. electr. own use districtheat,

3,6 Mtoe electricity losses energy sector
] consumption
- 18.1 Mtoe 20 eet

21,7 Mtoe

production
296 electricity production

7 Mtoe , district heat

" 0,0 Mtoe

"heat"
"heat"
25,0 Mtoe 651 Mt

total CO2

motor fuels 396,8 Mt

- |_| 29,6 Mtoe
final energy
%q%slfmeon:rgy remaining losses 72,7 Mtoe
incl. ownuse
marine and g2lMioe " " . . - . .
import stockchanges, aviation bunkers heat" = heating and process heatof non-electrical origin, without district heat
46,4 Mtoe non energy use 4.1 Mtoe (may contain non-electrical stationary work, in developed countries usually minimal)

4,7 Mtoe

Al. Australia: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Australia 2011, % of the final energy
final energies, energy-sector losses

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Australia: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, dis-
trict heating) and to cover the losses of the energy sector

Australia, 2011 Losses of the energy sector, 45 Mtoe
corresponding emissions: 172 Mt CO2 --> 3.8 Mt/Mtoe

therm. losses nuclear (0,00%)
remaining losses (9,35%) therm. losses renewable (0,93%)

electrical losses (7,96%)

therm. losses gas (14,48%)

therm. losses oil (0,96%) therm. losses coal (66,31%)

A3. Australia: Percentage distribution of losses in the energy sector; contributors to CO, emissions include
thermal losses of fossil-fuel plants, the electrical losses and the residual losses
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Australia, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

7,0 Mtoe

18,1 Mtoe

electricity

0,0M
0,0 Mtoe -

district heat 19,7 Mtoe

residential, services,

25,0 Mtoe N
agriculture, etc.

total CO2
396,8 Mt

29,6 Mtoe transport

motor fuels
45,0 Mtoe
172,3 Mt

losses
energy sector

A4. Australia: Flow of final energy to the final users and CO, emissions of the economy sectors

Australia 2011, CO2 emissions
397 Mt, 17.4 t/capita, 467 g/$ (PPP)

10

t/a,capita

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Australia: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Australia

2011, total 253 TWh export/import
0 TWh
. network losses + own use
wind (2,30%)
solar thermal (0,00%) 42 TWh ,
solar PV (0,34%) final consumption
geothermal (0,00%) 211 TWh

hydro (6,65%)
biomass (0,83%)

gas (19,66%)

oil (1,62%) coal (68,60%)

A6. Australia: Generation of electrical energy, final consumption = production + imports - exports - losses
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Brazil, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
export glsr(r:nngssgs PP,CHP,HP =power plants, combined heatand power, heatplants
290Mioe ’12,3 Mtoe electrical losses

3 import-difference incl. electr. own use . A7
primary energy Sr electricity electricity,
electricity SoMioE consumption district heat,

278 Mtoe
39,3 Mtoe losses energy sector

81,4 Mt

production
2491 Mtoe 45,7 Mtoe
I electricity production

districtheat

total CO2
408 Mt

motor fuels
74,0 Mtoe motor fuels
188,9 Mt

final energy
202 Mtoe

gross energy

254 Mtoe remaining losses

incl. own use
import stock changes, ey 30,3 Mtoe
67,7 Mtoe non energy use aviation bunkers "heat" = heating and process heat of non-electrical origin, without district heat
17,8 Mtoe 6.4 Mtoe (may contain non-electrical stationary work, in developed countries usually minimal)

Al. Brazil: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Brazil 2011, % of the final energy
final energies, energy-sector losses

N
o
|

100% = 202 Mtoe
|

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Brazil: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

Brazil 2011 Losses of the energy sector, 52 Mtoe
corresponding emissions: 70 Mt CO2 --> 1.3 Mt/Mtoe

therm. losses nuclear (5,24%)

therm. losses renewable (5,84%)

therm. losses coal (3,20%)

therm. losses oil (3,87%)
therm. losses gas (5,35%)

remaining losses (58,20%) .
electrical losses (18,29%)

A3. Brazil: Percentage distribution of losses in the energy sector; contributors to CO, emissions include thermal
losses of fossil-fuel plants, the electrical losses and the residual losses
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Brazil, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

18,0 Mtoe

39,3 Mtoe

101,7 Mt

0,0 Mtoe

residential, services,

88,2 Mtoe "
agriculture, efc.

total CO2
408 Mt

74,0 Mtoe
transport

motor fuels
52,1 Mtoe
69,8 Mt

losses
energy sector

A4. Brazil: Flow of final energy to the final users and CO, emissions of the economy sectors

Brazil 2011, CO2 emissions, 408 Mt
2.1 t/a,capita, 193 g/$ (PPP)

t/a,capita

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Brazil: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Brazil Brazil 2011, electricity
import surplus 2011, total 532 TWh import / export in %
36 TWh 10
network losses and own use
111 TWh oal (2,33%) 8
final consumption il (2,78%)

457 TWh wind (0,51% as (4,72%) 6

solar PV (0,00 ste, not renewable (0,10%)

uclear (2,94%)

iomass (6,06%)

N

o

% of final electricity consumption
S

'
N

hydro (80,55% imp-exp import export

6. Brazil: Generation of electrical energy, final consumption = production + imports - exports - losses
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Canada, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
export a therm. losses PP,CHP,HP =power plants, combined heat and power, heat plants
239,7 Mtoe Py PP.CHP HP powerp ’ P
37,6 Mtoe electrical losses

P’ incl. electr. own use
export-difference 7.0 Mtoe

e?;:tkinctg% electricity,
: electricity districtheat,
S= . consumption losses energy sector
production g GIMige 1247 Mt
409,0 Mtoe 54.8 Mtoe
electribity production
district heat
) 0,5Mtoe
"heat"
2033 Mt
- total CO2
final energy
179 Mtoe ?;?H;J;IS motor fuels 229 Bl
g;(;s’?me::rgy remaining losses AT
incl. ownuse
import ﬁt:rflérfgragr;/guezé marine and S 3o "heat" = heating and process heat of non-electrical origin, without district heat
aviation bunkers (may contain non-electrical stationary work, in developed countries usually minimal)

1,7 Mtoe
Al. Canada: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Canada 2011, in % of final energy
final energies, energy-sector losses

179 Mtoe
w
o

N
o

100%

0 |
"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Canada: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

Canada 2011 Losses of the energy sector, 48 Mtoe
corresponding emissions: 84 Mt CO2 -->1.75 Mt/Mtoe

remaining losses (6,89%

electrical losses (14,65%) therm. losses nuclear (34,14%)

therm. losses gas (15,56%)
therm. losses renewable (2,99%)

therm. losses oil (2,66%)
therm. losses coal (23,11%)

A3. Canada: Percentage distribution of losses in the energy sector; contributors to CO, emissions include ther-
mal losses of fossil-fuel plants, the electrical losses and the residual losses
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Canada, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

17,7 Mtoe

AABE ' 56,5 Mtos
electricity \ ’

44 6 Mtoe

115,8 Mt

0,5 Mtoe

0,5 Mtoe ~—~___
0,0 Mtoe 4

districtheat

127.2 Mt

residential, services,

75,7 Mtoe "
agriculture, efc.

total CO2

"heat" 529,8 Mt

201,5 Mt
58,5 Mtoe
transport

motor fuels
47,9 Mtoe
85,3 Mt

losses
energy sector

A4. Canada: Flow of final energy to the final users and CO, emissions of the economy sectors

Canada 2011, CO2 emissions
530 Mt, 15.4 t/capita, 400 g/$ (PPP)

t/a,capita

N W~ 00 OO N

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Canada: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Canada Canada 2011, electricity
2011, total 637 TWh export surplus import / export in %

37 TWh s 4

network losses and own use ‘é_ 2
idal (0,00%) 82 TWh ) =

wind (1,60% final consumption 2 9
solar PV (0,04% oal (11,99%) 519 TWh 3

il (1,03%) 2 2

as (9,75%) T o4
aste, not renewable (0,21%) §

2 6
g

hydro (59,00% uclear (14,69%) g -84

iomass (1,67%) ® .ok i
aste, renewable (0,03%) imp-exp import  export

A6. Canada: Generation of electrical energy, final consumption = production + imports - exports - losses




216 China (with Hongkong)

China, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)

PP,CHP,HP =power plants, combined heat and power, heatplants
BXDON therm. losses
e o PP,GHP HP
B~ 642,7 Mtoe electrical losses

, incl. electr. own use
export-difference 757 \igoe electricity,

egazt;i/ﬁgye N districtheat,
2 electricity losses energy sector

production
24326 Mtoe = consumption
335,8 Mtoe

primary energy
2841 Mtoe

5066,5 Mt

408,9 Mtoe
electricity production

district heat
65,1 Mtoe

"heat"
"heat"
9057 Mioe ,g et M~
final energy
1516 Mtoe
motorfuels motor fuel

209,0Mtoe  570,3 Mt

total CO2
7999,6 Mt

gross energy
2615 Mtoe remaining losses

import :
incl. own use
463,6 Mtoe stock changes, manneana 383,8 Mtoe
non energy use aviation bunkers "heat" = heating and process heatof non-electrical origin, without district heat
195,8 Mtoe 30 3 Mtoe (may contain non-electrical stationary work, in developed countries usually minimal)

Al. China: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

China 2011, % of final energy
final energies, energy-sector losses

1516 Mtoe

100%

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. China: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

China 2011 Losses of the energy sector, 1099 Mtoe
corresponding emissions: 3837 Mt CO2 --> 3.5 Mt/Mtoe

therm. losses nuclear (1,37%)
therm. losses renewable (1,03%)

remaining losses (34,91%)

therm. losses coal (54,74%)

electrical losses (6,62%)
therm. losses gas (1,16%)
therm. losses oil (0,16%)

A3. China: Percentage distribution of losses in the energy sector; contributors to CO, emissions include thermal
losses of fossil-fuel plants, the electrical losses and the residual losses




China (with Hongkong)

China, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

.785 5 Mtoe

industry

residential, services,
agriculture, etc.

228,5 Mtoe

335.8 Mtoe

2646.4 Mt

65,1 Mtoe

933,9 Mt

905,7 Mtoe

total CO2
7999,6 Mt

582,1 Mt
209,0 Mtoe transport

motor fuels

1099,3 Mtoe

3837.2 Mt

losses
energy sector

A4. China: Flow of final energy to the final users and CO, emissions of the economy sectors

China 2011, CO2 emissions
8000 Mt, 5.9 t/capita, 744 g/$ (PPP)

w

N
[6)]

N

t/a,capita
o
|

N
|

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS5. China: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, China China 2011, electricity
2011, total 4755 TWh TERETE import / export in %

o
=

5 TWh
wind (1,48%) network losses + own use

o
~

solar PV (0,05%) 846 TWh
geothermal (0,00%) final consumption

o
)

hydro (14,70%)
waste, renewable (0,23% 3905 TWh
biomass (0,66%)
nuclear (1,82%)
gas (2,00%
oil (0,17%)

% of final electricity consumption
o

coal (78,89%)

imp-exp import export

A6. China: Generation of electrical energy, final consumption = production + imports - exports - losses
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France, 2011

Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
export glsr(r:nHlssjgs PP,CHP,HP =power plants, combined heat and power, heat plants
32,7 Mtoe 84,7 Mtoe electrical losses

primary energy A
262 Mtoe export-difference g’il',veh'gg"' ownuse electrici
electricity ’ lecticiy;
i 4.9 Mioe - district heat,
production electricity losses energy sector
136,1 Mtoe consumption 69.7 Mt
36,1 Mtoe ’

48,3 Mtoe
electricity production

district heat
3,7 Mtoe

Theat"
"heat"
57,5 Mtoe 133.9 Mt

total CO2
" tor fuels 328,3 Mt
finalenergy o ’

140 Mtos 42,6 Mtoe

motor fuels
24,8 Mt

gross energy
241 Mtoe

remaining losses

- incl. own use
I{ggo{twoe zg’ﬁ:ﬁgs}nygf:’e marineand SoMIce "heat" =heating and process heat of non-electrical origin, without district heat
’ aviation bunkers (may contain non-electrical stationary work, in developed countries usually minimal)
13,7 Mtoe 8.3 Mtoe

Al. France: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

France 2011, % of final energy
final energies, energy-sector losses

80
g 60
= NS
N
= 40 |
I
O\O .
3
=20 |
0 — 1
"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. France: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

France, 2011 Losses of the energy sector, 101 Mtoe
corresponding emissions: 52 Mt CO2 --> 0.51 Mt/Mtoe

remaining losses (8,48%)

electrical losses (7,34%)

therm. losses gas (3,33%)

therm. losses oil (0,66%)

therm. losses coal (2,03%)
therm. losses renewable (1,39%)

therm. losses nuclear (76,76%)

3. France: Percentage distribution of losses in the energy sector; contributors to CO, emissions include thermal
losses of fossil-fuel plants, the electrical losses and the residual losses
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France, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

10,1 Mtoe

36,1 Mtoe

electricity

3,7 Mtoe
67,7 Mtoe
57 5 Mtoe residential, services,
’ agriculture, etc.
total CO2
328,3 Mt
43,7 Mtoe
125,1 Mt
42,6 Mtoe transport
motor fuels
100,6 Mtoe
51,9 Mt
losses
energy sector
A4. France: Flow of final energy to the final users and CO, emissions of the economy sectors
France 2011, CO2 emissions
328 Mt, 5.0 t/capita, 161 g/$ (PPP)
2
1,5
©
=
]
8 1
()
=
0,5
0 , , ,
industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. France: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, France o surpius Fra?nﬁ?o?/ﬂ@iﬁﬁ%“"
2011 y total 562 TWh 57 TWh c 5
network losses + own use L
tidal (0,10% 86 TWh g'
| ;V\llngo(%g 0/8% final consumption é 0
solar ,36%
geothermal (0,00% I 3 5
hydro (8,88% Z
waste, renewable (0,39% =
biomass (0,52% aste, not renewable (0,40%) 3 -10
©
g s
G
I
imp-exp  import export
uclear (78,72%)

A6. France: Generation of electrical energy, final consumption = production + imports - exports - losses
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Germany, 2011

Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
export glFe’r(r:nHlssﬁSS PP,CHP,HP =power plants, combined heatand power, heatplants
39,3 Mtoe 68,7 Mtoe electrical losses

primary energy A
323 Mtoe export-difference ?gl.wehlggtr. ownuse electrici
b , ty,
) electricity district heat
production 0,3 Mtoe i s oo
IRy < electricity losses energy sector
5 s consumption 370.7 Mt

44 9 Mtoe
52,3 Mtoe
electricity production

district heat
10,0 Mtoe

total CO2
747,6 Mt

finalenergy
gross energy 197 Mtoe
288 Mtoe remaining losses

incl. ownuse

import ﬁ?ﬁzﬁg%nyg::é marine and L lMICE "heat" =heating and process heat of non-electrical origin, without district heat
238.4 Mtoe 24 8 Mtoe ?ll\(l)lgtlsl[[] bunkers (may contain non-electrical stationary work, in developed countries usually minimal)
’ .5 Mtoe

Al. Germany: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Germany 2011, in % of final energy
final energies, energy-sector losses

197 Mtoe

100%

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste

- other renewables - nuclear - hydroelectricity

A2. Germany: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, dis-
trict heating) and to cover the losses of the energy sector

Germany 2011 Losses of the energy sector, 91 Mtoe
corresponding emissions: 243 Mt CO2 --> 2.7 Mt/Mtoe

remaining losses (16,40%) therm. losses nuclear (20,77%)

electrical losses (7,90%)
therm. losses renewable (7,70%)

therm. losses gas (6,48%)
therm. losses oil (0,85%)

therm. losses coal (39,89%)

A3. Germany: Percentage distribution of losses in the energy sector; contributors to CO, emissions include
thermal losses of fossil-fuel plants, the electrical losses and the residual losses




Germany

Germany, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

19,8 Mtoe

44,9 Mtoe

134,8 Mt

10,0 Mtoe

residential, services,
agriculture, etc.

89,6 Mtoe

total CO2
7476 Mt

160,8 Mt

52,7 Mtoe transport

motor fuels

90,7 Mtoe
243 Mt

losses
energy sector

A4. Germany: Flow of final energy to the final users and CO, emissions of the economy sectors

Germany 2011, CO2 emissions
748 Mt, 9.1 t/capita, 260 g/$ PPP)

t/a,capita

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Germany: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Germany Germany 2011, electricity
2011, total 609 TWh mport fexportin

export surplus 15
4 TWh
network losses and own use 10
wind (8,03%) 83 TWh
solar PV (3,18%) final consumption 5
geothermal (0,00%) 522 TWh

hydro (3,86%)

waste, renewable (0,78%)
biomass (5,40%)

coal (44,67%)

% of final electricity consumption
o

nuclear (17,74%)

waste, not renewable (1,52%)

gas (13,74%) oil (1,09%)

imp-exp import  export

A6. Germany: Generation of electrical energy, final consumption = production + imports - exports - losses
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India, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
export EIF?@HISSSSS PP,CHP,HP =power plants, combined heatand power, heatplants
Gt Mice primary energy 1 855 Mtoe electrical losses
754 Mtoe P incl. electr.own use
:I’é"c‘t’r';fc'gy"fe’ence 24 4 Mtoe electricity,
roduction 0,5 Mtoe districtheat,
240 9 Mtoe y electricity losses energy sector
: = consumption 10546 Mt

66,5 Mtoe

90,5 Mtoe
electricity production

districtheat
0,0 Mtoe

"heat"
328,6 Mtoe "heat"
5273 Mt

total CO2

final energy
gross energy 452 Mtoe motor fuels  motor fuel LGOI
709 Mtoe remaining losses D2 MCCRREI 2
import incl. own use
278,0 Mtoe ;tg’rflé:g?ngl?:'e marine and RLoMice "heat"=heating and process heat of non-electrical origin, without districtheat
Jy aviation bunkers (may contain non-electrical stationary work, in developed countries usually minimal)

40,9 Mtoe 4.2 Mtoe

Al. India: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

India 2011, % of final energy
final energies, energy-sector losses

100% = 452 Mtoe

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. India: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

India 2011 Losses of the energy sector, 257 Mtoe
corresponding emissions: 862 Mt CO2 --> 3.4 Mt/Mtoe

therm. losses nuclear (2,26%)
therm. losses renewable (3,96%)

remaining losses (18,28%)
electrical losses (9,51%)

therm. losses gas (3,68%)

therm. losses oil (2,01%) therm. losses coal (60,29%)

A3. India: Percentage distribution of losses in the energy sector; contributors to CO, emissions include thermal
losses of fossil-fuel plants, the electrical losses and the residual losses
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India, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

29,8 Mtoe
66,5 Mtoe

168,1 Mtoe

0,0 Mtoe

244 3 Mt

residential, services,
agriculture, etc.

328,6 Mtoe

total CO2
1745,1 Mt

166,8 Mt

57,2 Mtoe transport

motor fuels
256,9 Mtoe
861,9 Mt

losses
energy sector

A4. India: Flow of final energy to the final users and CO, emissions of the economy sectors

India 2011, CO2 emissions
1745 Mt, 1.4 t/capita, 428 g/$ (PPP)

o
™

o
o)}

t/a,capita
(=]
EN
1

o
[N
|

0,

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS5. India: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, India India |2_t°/11, e'ﬁ?"f)fity
import / export in %
2011, total 1052 TWh Ao o8
6 TWh S !
network losses and own use g—
wind (2,27% 284 TWh z 0,6
v (?czﬂirz 0P/V (0,01% final consumption 5
ydro ALTo o
waste, renewable (0,009 774 TWh 204
biomass (2,73% 2
nuclear (3,16% ‘g 0,2
°
gas (10,31% 2o
. o has
oil (1,16% oal (67,94%) .
0,2 — ‘ ‘
imp-exp import export

A6. India: Generation of electrical energy, final consumption = production + imports - exports - losses
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Indonesia, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)

Ség,o{tMtoe g;lgn’\ajlrt{):nergy EFe)r(r:nHlsslsz PP,CHP ,HP =power plants, combined heatand power, heatplants
42,1 Mtoe electrical losses
incl. electr.own use
— 1.9 Mtoe e!ec?ricity,
electricity Idlstnct heat, u
_ consumption osses energy sector
13,7 Mtoe 158,1 Mt

production
394,6 Mtoe

15,7 Mtoe
electricity production districtheat

0,0 Mtoe

"heat"
95,6 Mtoe  "heat"
1428 Mt

total CO2

final energy 4259 Mt

- 149 Mtoe motor fuels motor fuels
%%S,fﬂ?;':rgy remaining losses S9:2INTioC N 24 Sl
incl.ownuse
6,7 Mtoe

marine and "heat"=heating and process heat of non-electrical origin, without district heat
stock changes, aviation bunkers (may contain non-electrical stationary work, in developed countries usually minimal)
nonenergyuse 0,9 Mtoe

9,6 Mtoe

import
47 .3 Mtoe

Al. Indonesia: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Indonesia 2011, % of final energy
final energies, energy-sector losses

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Indonesia: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

Indonesia, 2011 Losses of the energy sector, 51 Mtoe
corresponding emissions: 115 Mt CO2 --> 2.3 Mt/Mtoe

remaining losses (13,23%) herm. losses nuclear (0,00%)
electrical losses (3,82%)

therm. losses gas (9,98%)

therm. losses renewable (30,32%)

therm. losses oil (13,24%)
therm. losses coal (29,42%)

A3. Indonesia: Percentage distribution of losses in the energy sector; contributors to CO, emissions include
thermal losses of fossil-fuel plants, the electrical losses and the residual losses




Indonesia

Indonesia, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

4,8 Mtoe
13,7 Mtoe

electricity

0,0 Mtoe
64,5 Mtoe
95,6 Mtoe resi_dential,services,
agriculture, efc.
total CO2
"heat" 4259 Mt
39,2 Mtoe
124,9 Mt
prililes transport
motor fuels
50,7 Mtoe
114,7 Mt
losses
energy sector

A4. Indonesia: Flow of final energy to the final users and CO, emissions of the economy sectors

Indonesia 2011, CO2 emissions
426 Mt, 1.8 t/capita, 415 g/$ (PPP)

o
®

o
[}

t/a,capita
o
~
| |
T

o
[N
|

0,

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Indonesia: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Indonesia

2011, total 182 TWh export/import
0 TWh
wind (0,00%) network losses and own use
solar PV (0,00%) 23 TWh
geothermal (5,14%) final consumption
hydro (6,81%) 160 TWh

waste, renewable (0,00%)
biomass (0,11%)

waste, not renewable (0,00%)

gas (20,34%) coal (44,41%)

oil (23,20%)

A6. Indonesia: Generation of electrical energy, final consumption = production + imports - exports - losses
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Italy, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
export glsr(r:nﬂlgs:;s PP,CHP,HP =power plants, combined heatand power, heat plants
28.1 Mtoe manenen 28,5 Mtoe electricallosses
'1)73 Mrt{ae ay import-difference incl. electr. own use
electricity 4,0 Mtoe electricity,
3,9 Mtoe district heat,
production electricity losses energy sector
31,6 Mtoe consumption 154 4 Mt

26,0 Mtoe
electricity production

districtheat
3,2 Mtoe

-
1242 Mt

total CO2

final energy

393 Mt

motor fuels

gross energy 118 Mtoe 37,6 Mtoe rqc;tgrsfu“ﬁtls
158 Mtoe remaining losses v ’
import incl. ownuse
169,2 Mtoe ﬁg’ﬁgﬁg:}nygf:’e marine and AR "heat" = heating and process heat of non-electrical origin, without district heat
aviation bunkers (may contain non-electrical stationary work, in developed countries usually minimal)

8,7 Mtoe 5.7 Mtoe

Al. Italy: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Italy 2011, % of final energy
final energies, energy-sector losses

(o))
o

N
o
|

w
o

118 Mtoe

N
o

100%

I

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Ttaly: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

Italy 2011 Losses of the energy sector, 41 Mtoe
corresponding emissions: 93 Mt CO2 --> 2.3 Mt/Mtoe

therm. losses nuclear (0,00%)
therm. losses renewable (17,70%)

remaining losses (20,13%)

electrical losses (9,83%) therm. losses coal (17,02%)

i 0,
therm. losses gas (26,81%) therm. losses oil (8,50%)

A3. Ttaly: Percentage distribution of losses in the energy sector; contributors to CO, emissions include thermal
losses of fossil-fuel plants, the electrical losses and the residual losses
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Italy, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

26,0 Mtoe

3,2 Mtoe

112,1 Mt

residential, services,
agriculture, etc.

50,8 Mtoe

total CO2

393 Mt
38,5 Mtoe
116,2 Mt
37,6 Mtoe transport
motor fuels
40,7 Mtoe
93,2 Mt
losses
energy sector
A4. Ttaly: Flow of final energy to the final users and CO,emissions of the economy sectors
Italy 2011, CO2 emissions
393 Mt, 6.5 t/capita, 231 g/$ (PPP)
3
2,5
© 2
= i
8 1,5
© i
= 1
0,5
0 X ; .
industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Ttaly: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

— Electricity production, Italy taly 2071, electriclty

PR 2011, total 303 TWh import exportin 7o
20

network losses and own use

46 TWh ind (3.26°% 15

final ti win , o

31(1;; ;&;ﬁumlj ron solar thermal (0,00%

solar PV (3,57%

-
o

geothermal (1,87%
hydro (15,78%

oal (16,57%)

[$]

il (6,57%)
waste, renewable (0,739
biomass (2,85%

nuclear (0,00%

waste, not renewable (1,039

o

% of final electricity consumption

imp-exp import  export
as (47,77%)

A6. Ttaly: Generation of electrical energy, final consumption = production + imports - exports - losses
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Japan, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
export EIS@HISSSSS PP,CHP HP =power plants, combined heatand power, heatplants

14,6 Mtoe 110,8 Mtoe electrical losses

incl. electr. own use

primary energy

dZ8Mice 9,6 Mtoe electricity,
district heat,
production electricity losses energy sector
51,7 Mtoe consumption 599,1 Mt

80,8 Mtoe
90,4 Mtoe
electricity production

) districtheat
0,5 Mtoe

"heat"
121,3 Mtoe "heat"
360,8 Mt

total CO2

final energy motor fuels 1186 Mt

gross energy 277 Mtoe 74,2 Mtoe 226.1 Mt

424 Mtoe remaining losses :
incl. ownuse

ﬁg’ﬁz;grangfss’e marine and AIIUE "heat" = heating and process heat of non-electrical origin, without district heat

386 Mtogy %igﬁ’sl?ozunkﬁs (may contain non-electrical stationary work, in developed countries usually minimal)

Al. Japan: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and AS (petroleum dark brown, oil products light brown)

import
435,7 Mtoe

Japan 2011, % of final energy
final energies, energy-sector losses

100% = 277 Mtoe
w
S

0 f f
"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Japan: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

Japan 2011 Losses of the energy sector, 147 Mtoe
corresponding emissions: 407 Mt CO2 --> 2.8 Mt/Mtoe

therm. losses nuclear (12,09%)
therm. losses renewable (4,20%)

remaining losses (18,06%)
electrical losses (6,54%)
therm. losses coal (23,32%)

therm. losses gas (24,08%)
therm. losses oil (11,71%)

A3. Japan: Percentage distribution of losses in the energy sector; contributors to CO, emissions include thermal
losses of fossil-fuel plants, the electrical losses and the residual losses
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Japan, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

24,0 Mtoe

80,8 Mtoe

electricity 2533 Mt

0,5 Mtoe
116,3 Mtoe
295,7 Mt
121,3 Mtoe residential, services,
’ agriculture, etc.
total CO2
1186 Mt
75,8 Mtoe
229,9 Mt
74,2 Mtoe ransport
motor fuels
147,0 Mtoe
407,1 Mt
losses
energy sector

A4. Japan: Flow of final energy to the final users and CO, emissions of the economy sectors

Japan 2011, CO2 emissions
1186 Mt, 9.3 t/capita, 289 g/$ (PPP)

w

t/a,capita
N
| |

0,

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS5. Japan: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Japan

2011, total 1051 TWh import/export
0 TWh
network losses and own use
wind (0,43%) 112 TWh
solar PV (0,49%) g
geothermal (0,25%) g;l;l;\(;;lsmnptwn

hydro (8,72%)

waste, renewable (0,28%)

biomass (2,74%)

nuclear (9,68%)

waste, not renewable (0,49%)

coal (26,74%)

oil (14,59%)
gas (35,57%)

A6. Japan: Generation of electrical energy, final consumption = production + imports - exports - losses
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Mexico, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
export therm.losses PP,CHP,HP =power plants, combined heatand power, heat plants
87,7 Mtoe primary energy PP,CHP,HP
92 Mtoe 33,6 Mtoe electrical losses

P’ incl. electr.own use
export-difference 6.0 Mtoe

electricity electricity,
0.0 Mtoe electricity districtheat,
) <mmm - consumption losses energy sector
production 19,4 Mtoe 202,4 Mt
228,2 Mtoe 25 4 Mtoe
electricity production
districtheat
b 0,0 Mtoe
"heat"
"heat”
36,7 Mtoe 79.4 Mt
e total CO2
final energy motor fuels 43230
ross ener 108 Mitoe D20ktog rr;ostgrsflﬁ:s Y
278 Mtoe 9y remaining losses ! ’
. incl. ownuse
51@%?{01& stock changes marine and SO0MICE "heat" = heating and process heat of non-electrical origin, without district heat
’ non energy e av%at;ohr;hbunkers (may contain non-electrical stationary work, in developed countries usually minimal)
oe
10,4 Mtoe ’

Al. Mexico: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Mexico 2011, % of final energy
final energies, energy-sector losses

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Mexico: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

Mexico, 2011 Losses of the energy sector, 70 Mtoe
corresponding emissions: 162 Mt CO2 --> 2.3 Mt/Mtoe

therm. losses nuclear (2,51%)
therm. losses renewable (8,41%)

therm. losses coal (7,61%)

therm. losses oil (10,03%)

remaining losses (43,51%)

therm. losses gas (19,42%)
electrical losses (8,51%)

A3. Mexico: Percentage distribution of losses in the energy sector; contributors to CO, emissions include ther-
mal losses of fossil-fuel plants, the electrical losses and the residual losses
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Mexico, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

10,7 Mtoe
19,4 Mtoe

8,7 Mtoe = 29,2 Mtoe

electricity _

0,0 Mtoe

0,0 Mtoe —
0,0 Mtoe -
26,8 Mtoe
36,7 Mtoe residential, services,
’ agriculture, etc.
total CO2
"heat" 4323 Mt
52,1 Mtoe
150,7 Mt
52,0 Mtoe

transport

motor fuels
70,1 Mtoe
161,8 Mt

losses
energy sector

A4. Mexico: Flow of final energy to the final users and CO, emissions of the economy sectors

Mexico 2011, CO2 emissions, 432 Mt
4.0 t/capita, 282 g/$ (PPP)

1,5

t/a,capita

0,5

0,

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Mexico: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

export surplus Electricity production, Mexico Mexico 2011, electricity
1TWh 2011, total 296 TWh import / export in %
network losses + own use 5 0,4
69 TWh ) wind (0,56% =
final consumption solar PV (0,01% IS 02
226 TWh geothermal (2,20% 2
hydro (12,26% 5
waste, renewable (0,00% o
biomass (g),ss%o oal (11,54%) z 0
nuclear (3,41% £
waste, not renewable (0,00% il (16,35%) ‘g -0,2
©
2-04
-
o
32.0,6

gas (52,83% imp-exp import export

A6. Mexico: Generation of electrical energy, final consumption = production + imports - exports - losses
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Russia, 2011

Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
export therm.losses PP,CHP,HP =power plants, combined heat and power, heat plants
599,5 Mtoe primary energy PP,CHP,HP

743 Mtoe 156,1 Mtoe electrical losses

y incl. electr. own use
:l’f&"c‘:r'i‘c'ﬁy'ﬁerence 26,1 Mtoe electricity,
19 Mtoe district heat,
’< electricity losses energy sector
e consumption
<—— — 62,7 Mtoe T

production
1314,9 Mtoe 90,7 Mtoe

electricity production
district heat
123,5 Mtoe

"heat"
"heat"
115,0 Mtoe 209 7 Mt

final energy total CO2

392 Mtoe gnggjugis motor fuels 1653,2 Mt
gross energy remaining losses 248,4 Mt
664 Mtoe incl. ownuse
90,2 Mtoe

IZH;P;;\tlltoe stock changes, marine and "heat" = heating and process heat of non-electrical origin, without districtheat
’ non energy Use aviation bunkers (may contain non-electrical stationary work, in developed countries usually minimal)

69,4 Mtoe 9.4 Mtoe

Al. Russia: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Russia 2011, % of final energy
final energies, energy-sector losses

©
o

[e2]
o

N
o

20

| —

100% = 392 Mtoe

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Russia: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

Russia 2011 Losses of the energy sector, 272 Mtoe
corresponding emissions: 682 Mt CO2 --> 2.5 Mt/Mtoe

therm. losses nuclear (11,09%)
therm. losses renewable (0,67%)
therm. losses coal (10,50%)

therm. losses oil (2,13%)

remaining losses (33,12%)

electrical losses (9,58%) therm. losses gas (32,91 %)

A3. Russia: Percentage distribution of losses in the energy sector; contributors to CO, emissions include thermal
losses of fossil-fuel plants, the electrical losses and the residual losses
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Russia, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

28,6 Mtoe

62,7 Mtoe

128,1 Mtoe
315,1 Mt

industry

123,95 Mtoe

district heat 165.,4 Mtoe
393,4 Mt

residential, services,

115,0 Mtoe :
agriculture, etc.

total CO2
1693,2 Mt

2625 Mt

90,6 Mtoe transport

motor fuels

272,4 Mtoe

682,2 Mt

losses
energy sector

A4. Russia: Flow of final energy to the final users and CO, emissions of the economy sectors

Russia 2011, CO2 emissions
1653 Mt, 11.6 t/capita, 751 g/$ (PPP)

t/a,capita
1

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS5. Russia: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Russia Russia 2011, electricity
export surplus 2011, total 1055 TWh import / export in %
23 TWh 1
network losses end own use
303 TWh 0
final consumption
729 TWh wind (0,00%) 1

geothermal (0,05%)

hydro (15,89%)
waste, renewable (0,26%)
biomass (0,00%)

coal (15,58%)
oil (2,59%)
nuclear (16,40%)

% of final electricity consumption

waste, not renewable (0,00%) imp-exp import  export

gas (49,22%)

6. Russia: Generation of electrical energy, final consumption = production + imports - exports - losses
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Saudi Arabia, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
export therm. losses PP,CHP,HP =power plants, combined heat and power, heatplants
4145 Mtoe PP,CHP,HP
primary energy 47,1 Mtoe electrical losses
198 Mtoe incl. electr. own use
3,4 Mtoe electricity,

[] N districtheat,
electricity losses energy sector
consumption 264.9 Mt

— 18,1 Mtoe

production

601,7 Mtoe 21,5 Mtoe

electricity production

, districtheat
0,0 Mtoe

"heat" "heat"

187 Moe  ieat
- total CO2
final energy
73,7 Mtoe gné’g’mfoﬂs motor fuels goLe it
’ 1278 Mt

gr(Es energy remaining losses
143 Mtoe incl. ownuse

import stock changes, marineand S hice "heat" = heating and process heat of non-electrical origin, without district heat
10,4 Mtoe non energy 50 SRS (may contain non-electrical stationary work, in developed countries usually minimal)
49,5 Mtoe 5,6 Mtoe

Al. Saudi Arabia: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Saudi Arabia 2011, % of final energy
final energies, energy-sector losses

100

80

60

40

100% = 74 Mtoe

20 |

"heat" motor fuels electricity district heating ‘ energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Saudi Arabia: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity,
district heating) and to cover the losses of the energy sector

Saudi Arabia 2011 Losses of the energy sector, 69 Mtoe
corresponding emissions: 209 Mt CO2 --> 3.0 Mt/Mtoe

therm. losses nuclear (0,00%)
therm. losses renewable (0,00%)
therm. losses coal (0,00%)

remaining losses (26,68%)
therm. losses oil (38,83%)

electrical losses (4,95%)

therm. losses gas (29,53%)

thermal losses of fossil-fuel plants, the electrical losses and the residual losses

A3. Saudi Arabia: Percentage distribution of losses in the energy sector; contributors to CO, emissions include




Saudi Arabia

Saudi Arabia, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

2.8 Mtoe

18,1 Mtoe

15,3 Mtoe

19,7 Mtoe

=,

electricity

00 Mtos industry
0,0 Mtoe - —O;O'Mto_e

district heat 17 1 Mtoe

residential, services,
agriculture, etc.

total CO2
457.3 Mt

1278 Mt

36,9 Mtoe transport

motor fuels
68,9 Mtoe
208.7 Mt

losses
energy sector

A4. Saudi Arabia: Flow of final energy to the final users and CO,emissions of the economy sectors

Saudi Arabia 2011, CO2 emissions
457 Mt, 16,3 t/capita, 595 g/$ (PPP)

t/a,capita
O~ NWHOUIO N O OO

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Saudi Arabia: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, Saudi Arabia
2011, total 250 TWh

import/export

0 TWh

network losses + own use
40 TWh

final consumption

210 TWh

gas (43,34%)

oil (56,66%)

235

A6. Saudi Arabia: Generation of electrical energy, final consumption = production + imports - exports - losses
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South Africa, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)

export therm. losses PP,CHP,HP =power plants, combined heatand power, heatplants
49,5 Mtoe PP,CHP HP
electrical losses

. 39,6 Mtoe
primary energy 2 ;
145 Mtoe export-difference T%Iﬁtlggtr. QWILES electricity,

electricity district heat,
0,3 Mtoe electricity losses energy sector
i consumption 2631 Mt
production __
162.6 Mtoe 17.8 Mtoe

22,6 Mtoe
electricity production

, districtheat
" 0,0 Mtoe

total CO2
367,6 Mt

final energy
66,2 Mtoe
motor fuels motor fuels:

gross energy
7 17,3 Mtoe 42,5 Mt

136 Mtoe remaining losses

incl. own use
stock changes, marine and 28 MieS "heat" = heating and process heat of non-electrical origin, withoutdistrictheat

nogygnﬁ%;g use a‘/?go’atglénkers (may contain non-electrical stationary work, in developed countries usually minimal)

import
32,2 Mtoe

Al. South Africa: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

South Africa 2011, % of final energy
final energies, energy-sector losses

120

100

80

60

40 |
20 |
0 } }

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

100% = 66 Mtoe

A2. South Africa: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity,
district heating) and to cover the losses of the energy sector

South Africa 2011 Losses of the energy sector, 70 Mtoe
corresponding emissions: 209 Mt CO2 --> 3.0 Mt/Mtoe

therm. losses nuclear (3,36%)
therm. losses renewable (0,11%)

remaining losses (37,13%)

therm. losses coal (52,92%)

electrical losses (6,44%)
therm. losses gas (0,00%)
therm. losses oil (0,04%)

A3. South Africa: Percentage distribution of losses in the energy sector; contributors to CO, emissions include
thermal losses of fossil-fuel plants, the electrical losses and the residual losses
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South Africa, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

10,0 Mtoe
17,8 Mtoe

7,5 Mtoe

industry

residential, services,
agriculture, etc.

electricity

O,Q/Mtoe"
0,0 Mtoe - OMtoe

district heat

31,1 Mtoe WS

total CO2

"heat" 367.6 Mt

17,3 Mtoe transport

fuels

70,2 Mtoe

209,9 Mt

losses
energy sector

A4. South Africa: Flow of final energy to the final users and CO, emissions of the economy sectors

South Africa 2011, CO2 emissions
368 Mt, 7.3 t/capita, 715 g/$ (PPP)

SN

w

N

t/a,capita

1,

0,

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. South Africa: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, South Africa South Africa 2011, electricity
2011, total 263 TWh import / exportin %
’ export surplus c 6
o
wind (0,04% awh . 2
solar PV (0’01% network losses and own use IS 4
hydro (1,91% 53 TWh >
biomass (0,11% final consumption 5 2
nuclear (5,14% 207 TWh >0
oil (0,08%) 2
3 -2
<
o 4
©
S
< 6
o
2

imp-exp import  export

oal (92,71%)

A6. South Africa: Generation of electrical energy, final consumption = production + imports - exports - losses
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South Korea, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)

therm. losses PP,CHP,HP =power plants, combined heat and power, heat plants
L " 72,5 Mtoe electrical losses
primary energy e e
574 Mioe incl. electr. own use o
4.5 Mtoe electricity,

Lemm districtheat,
: electricity losses energy sector
production .
consumption
46,9 Mtoe __ 40,5 Mtoe 370,7 Mt

45,0 Mtoe
electricity production

district heat
4.5 Mtoe

"heat"

"heat"
46,7 Mtoe 129.7 Mt

final <;1ergy
121 Mtoe

total CO2

587,7 Mt
motorfuels motor fuels ’
gross energy 292Mtoe 874 Mt

220 Mtoe

remaining losses

import incl. own use
2823 Mtoe z?ﬁzﬁgglygj:é marine and 22 LIS "heat" =heating and process heat of non-electrical origin, withoutdistrict heat
41.2 Mtoa a\'fIZagol\r/]ITbunkers (may contain non-electrical stationary work, in developed countries usually minimal)
’ .8 Mtoe

Al. South Korea: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

South Korea 2011, % of final energy
final energies, energy-sector losses

100

121 Mtoe

100%

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. South Korea: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity,
district heating) and to cover the losses of the energy sector

South Korea 2011 Losses of the energy sector, 99 Mtoe
corresponding emissions: 263 Mt CO2 --> 2.6 Mt/Mtoe

remaining losses (22,53%) therm. losses nuclear (27,18%)

electrical losses (4,56%)

therm. losses renewable (0,42¢
therm. losses gas (8,50%)

H 0,
therm. losses oll (1.74%) therm. losses coal (35,08%)

A3. South Korea: Percentage distribution of losses in the energy sector; contributors to CO, emissions include
thermal losses of fossil-fuel plants, the electrical losses and the residual losses
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South Korea, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

21,2 Mtoe

40,5 Mtoe

electricity 1262 Mt

4.5 Mtoe

110,9 Mt

residential, services,

46,7 Mtoe "
agriculture, efc.

total CO2

"heat" 5877 Mt

29,2 Mtoe transport

motor fuels
99,4 Mtoe
262,8 Mt

losses
energy sector

A4. South Korea: Flow of final energy to the final users and CO, emissions of the economy sectors

South Korea 2011, CO2 emissions
588 Mt, 11.8 t/capita, 410 g/$ (PPP)

t/a,capita

O,

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. South Korea: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, South Korea

import/export

0 TWh 2011, total 523 TWh
network losses and own use

53 TWh wind (0,16%)

solar PV (0,18%)
hydro (1,50%)
waste, renewable (0,02%)

biomass (0,19%

final consumption
471 TWh

nuclear (29,57%) 1 (42,91%)
coa i J

waste, not renewable (0,19%)

gas (22,11%) oil (3,18%)

A6. South Korea: Generation of electrical energy, final consumption = production + imports - exports - losses
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Turkey, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)

export therm.losses PP,CHP,HP =power plants, combined heatand power, heatplants
8,4 Mtoe PP,CHP,HP
19,1 Mtoe electricallosses
import-difference incl. electr.own use
electricity 4,0 Mtoe -
electricity,
51 (e districtheat,

primary energy
112 Mtoe

i electricity
550?1 lf\I/(l:t?g consumption losses energy sector
: 15,8 Mtoe 130,6 Mt

19,7 Mtoe
electricity productiol

district heat
1,2 Mtoe

import
88,5 Mtoe total CO2

2857 Mt

finalenergy
gross energy 75,3 Mtoe motor fuels motor fuels:

14,8 Mtoe 42,9 Mt

106 Mtoe remaining losses
incl. own use
ig’ﬁzrfg%r;gfj’e marine and aiey "heat" = heating and process heat of non-electrical origin, without district heat
aviation bunkers (may contain non-electrical stationary work, in developed countries usually minimal)
4,6 Mtoe 1.3 Mtoe

Al. Turkey: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

Turkey 2011, % of final energy
final energies, energy-sector losses

60
oo |
[} e
S
S 40
o &
30
K20 |
‘(2 .
10
0 et 1

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. Turkey: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

Turkey 2011 Losses of the energy sector, 31 Mtoe
corresponding emissions: 94 Mt CO2 --> 3.0 Mt/Mtoe

therm. losses nuclear (0,00%)
therm. losses renewable (1,94%)

remaining losses (25,39%)
therm. losses coal (34,65%)

electrical losses (12,91%) " | 1 (0.45%)
erm. losses oil (0,45%

therm. losses gas (24,66%)

A3. Turkey: Percentage distribution of losses in the energy sector; contributors to CO, emissions include ther-
mal losses of fossil-fuel plants, the electrical losses and the residual losses
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Turkey, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

15,8 Mtoe

1,2 Mtoe

district heat 35,5 Mtoe

0

residential, services,

43,5 Mtoe .
agriculture, etc.

total CO2
285,7 Mt

14,8 Mtoe

transport

motor fuels
31,0 Mtoe
93.8 Mt

losses
energy sector

A4. Turkey: Flow of final energy to the final users and CO, emissions of the economy sectors

Turkey 2011, CO2 emissions
286 Mt, 3.9 t/capita, 288 g/$ (PPP)

t/a,capita

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS. Turkey: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

. Electricity production, Turkey Turkey 2011, electricity
‘l"g’\‘;;}‘lsurplus 2011, total 229 TWh import / export in %
network losses and own use 3

47 TWh

final consumption wind (2,06%) 2

184 TWh solar PV (0,00%)

geothermal (0,30%
hydro (22,82%)

-

coal (28,87%)

o

biomass (0,15%)
waste, not renewable (0,05%

[
-

oil (0,39%)

% of final electricity consumption

'
N

gas (45,36% imp-exp import export

A6. Turkey: Generation of electrical energy, final consumption = production + imports - exports - losses
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United Kingdom, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)
therm.losses PP,CHP,HP =power plants, combined heat and power, heat plants
T . PP,CHP,HP i
’ manenen 43,5 Mtoe electrical losses
P Ty Y i N incl. electr. own use
202 Mtoe import-difference 4.8 Mtoe electricity
et district heat,
_ <emm s electricity losses energy sector
production o consumption 204.3 Mt
129,5 Mtoe 27,3 Mtoe ;
31,6 Mtoe
electricity production
districtheat
1.3 Mtoe
"heat"
"heat"
50,0Mtoe 50"\t
" total CO2
final energy
motor fuels 443 Mt
gross energy UM 40,0 Mtoe '“1"118’;”“%'3
180 Mtoe remaining losses " ’
incl. own use
import z?ﬁzﬁg?ngl?:é marine and Bl "heat" =heating and process heat of non-electrical origin, without district heat
150,5 Mtoe 9y aviation bunkers (may contain non-electrical stationary work, in developed countries usually minimal)
S e 13,4 Mioe

Al. UK.: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

U.K. 2011, % of final energy
final energies, energy-sector losses

[e2]
o

a
o

119 Mtoe
S
o

w
o

100%
N
=}

-
o

I e I

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

o
|

A2. UK: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district heat-
ing) and to cover the losses of the energy sector

UK. 2011 Losses of the energy sector, 62 Mtoe
corresponding emissions: 142 Mt CO2 --> 2.3 Mt/Mtoe

remaining losses (21,73%) therm. losses nuclear (19,50%)

therm. losses renewable (4,70%)

electrical losses (7,80%)

therm. losses gas (19,18%) therm. losses coal (26,17%)

therm. losses oil (0,93%)

A3. U.K.: Percentage distribution of losses in the energy sector; contributors to CO, emissions include thermal
losses of fossil-fuel plants, the electrical losses and the residual losses




United Kingdom

United Kingdom, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

8,8 Mtoe

27,3 Mtoe

1,3 Mtoe

119.4 Mt

residential, services,

50,0 Mtoe "
agriculture, efc.

total CO2
443 Mt

1174 Mt

40,0 Mtoe transport

motor fuels
61,8 Mtoe
1424 Mt

losses
energy sector

A4. UK.: Flow of final energy to the final users and CO, emissions of the economy sectors

U.K. 2011, CO2 emissions, 443 Mt
7.1 ticapita, 210 g/$ (PPP)

2,5

t/a,capita

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS5. UK.: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, U.K. U.K. 2011, electricity
2011, total 368 TWh  [fmoort surpius mport fexportn %
6 TWh 3
ind (4,219% network losses and own use
wind (4,217 56 TWh
Sﬁ;/adrrs\(/Z(gﬁ/z% final consumption 2
/ 318 TWh

waste, renewable (0,47%
biomass (3,05%

oal (29,80%)
nuclear (18,75%

o

waste, not renewable (0,38%

il (1,00%)

% of final electricity consumption

1
N

imp-exp import export

gas (39,92%

A6. UK.: Generation of electrical energy, final consumption = production + imports - exports - losses
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244 United States of America

USA, 2011
Energy flow in the energy sector and total CO2-emissions (without marine and aviation bunkers)

export glgr(r:nngs'_s'SS PP,CHP,HP =power plants, combined heatand power, heatplants
288 SIMICE primary energy 531,8 Mtoe electrical losses
2242 Mtoe import-difference  INCl. electr.own use .
electricity LelMioe electricity,
production 3.2 Mtoe o districtheat,
1784,8 Mtoe S electricity losses energy sector
i consumption 2541.7 Mt

325,9 Mtoe

374,1 Mtoe
production

district heat
6,6 Mtoe

total CO2
52872 Mt

final energy motor fuels
gross energy 1372 Mtoe 588,7 Mtoe 1704.3
2059 Mtoe remaining losses

import incl. ownuse

HOUATES stock changes, marine and LS SIMICE "heat" =heating and process heat of non-electrical origin, without districtheat

no;l;sn Sr’\%‘){sjse avzagignwlljtunkers (may contain non-electrical stationary work, in developed countries usually minimal)
’ .2 Mtoe

Al. USA: Energy flow in the energy sector from primary to final energy and total CO, emissions.
Color of the energy carriers as in A2 and A5 (petroleum dark brown, oil products light brown)

USA 2011, % of final energy
final energies, energy-sector losses

1371 Mtoe

100%

"heat" motor fuels electricity district heating energy-sector losses

- coal and peat - oil |:| gas - biomass and waste
- other renewables - nuclear - hydroelectricity

A2. USA: Shares of energy carriers for obtaining the final energies ("heat", motor fuels, electricity, district
heating) and to cover the losses of the energy sector

USA 2011 Losses of the energy sector, 687 Mtoe
corresponding emissions: 1759 Mt CO2 --> 2.6 Mt/Mtoe

remaining losses (15,18%) therm. losses nuclear (20,86%)

electrical losses (7.47%) therm. losses renewable (2,88

1erm. losses gas (13,37%)

therm. losses oil (0,65%)
therm. losses coal (39,60%)

A3. USA: Percentage distribution of losses in the energy sector; contributors to CO, emissions include thermal
losses of fossil-fuel plants, the electrical losses and the residual losses
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USA, 2011
Energy flow of the final energy and total CO2 emissions (without marine and aviation bunkers)

77,3 Mtoe

325,9 Mtoe

660,1 Mt

6,6 Mtoe

1162,6 Mt

residential, services,

450,2 Mtoe "
agriculture, etc.

total CO2

"heat" 5287.2 Mt

1705,9 Mt

588,7 Mtoe transport

motor fuels
687,5 Mtoe
1758.,6 Mt

losses
energy sector

A4. USA: Flow of final energy to the final users and CO, emissions of the economy sectors

USA 2011, CO2 emissions, 5287 Mt
16.9 t/capita, 380 g/$ (PPP)

t/a,capita

O,

industry transport resid., services, agr. energy-sector losses

- coal and peat - oil |:| gas - electricity - district heating

AS5. USA: Energy carriers responsible for the CO, emissions of sectors of the economy ;
(for electricity see also A2 or A6 and for district heating also A2)

Electricity production, USA USA 2011, electricity
2011, total 4350 TWh - import / export in %
’ import surplus 15
37 TWh '
wind (2,78%
20 network losses and own use
solar thermal (0,02% T ]

solar PV (0,12% )
geothermal (0,41% final consumption

hydro (7,92% 3790 TWh
waste, renewable (0,209
biomass (1,23%

nuclear (18,88% oal (43,12%)

o

% of final electricity consumption
o
(6]

waste, not renewable (0,379 -0,5

imp-exp import export

gas (24,03% il (0,91%)

A6. USA: Generation of electrical energy, final consumption = production + imports - exports — losses




