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ME265: Energy Scenario

1.1 Global Energy Scenario’

» Primary Energy Supply
Coal, NG, Oil, Nuclear, Hydro, Wind, Solar

» Primary Energy Consumption
Coal, NG, Oil, Nuclear, Hydro, Wind, Solar

» Electricity Consumption
Electricity

[1] https://www.iea.org/newsroom/news/2018/june/weo-2018.html
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1.1 Global Energy Scenario

d World Energy Reserve?

Fuel Type | Example Energy, Q"
Fossil Coal 32

Oil & Gas 6
Fissile Uranium & Thorium 600
Fusile Deuterium 1010

*1 Q = 10"8 Btu =1021J, Ref: [2] El Wakil p.123
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1.1 Global Energy Scenario

World* TPES from 1971 to 2016 by fuel (Mtoe)
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6 101 Mtoe 13 761 Mtoe

1. World includes infernational aviation and infemalional maring bunkers.
2 In these graphs, peat and of shale are aggregated with coal
28 October 2018 3. Includes geothermal, solar, wing, tdewaveocaan, heat and other. 4

[1] https://www.iea.org/newsroom/news/2018/june/weo-2018.html




1.1 Global Energy Scenario

OECD TPES' from 1971 to 2017 by fuel (Mtoe)
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3 740 Mtoe 5 303 Mtoe [1] https://www.iea.org/newsroom/news/2018/june/weo-2018.html

1. Excludes electricily trade
28 Octob 2 in these graphs, peal and oi shale are aggregated with coal 5
3 Includes geothermal, solar, wind, lidewavelocean, heal and ofher.



Geographical coverage

World

OECD Total, Africa, Non-0ECD Americas, Non-OECD Asia (excluding China), China (People’s
Republic of China and Hang Kong, China), Non-OECD Europe and Eurasia, Middle East, World
aviation bunkers and World marine bunkers. It is also the sum of Africa, Americas, Asia, Europs,
Oceania, World aviation bunkers and World maring bunkers.

Africa

Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cabo Verde, Cameroon, Central
African Republic, Chad, Comoros, the Republic of the Conge (Congo), Céte d'lvoire, the
Democratic Republic of the Congo, Djibouti, Egypt, Equatorial Guinea, Enitrea, Ethiopia, Gaben,
Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Libena, Libya, Madagascar, Malaws,
Mali, Mauritania, Mauritius, Morocco, Mozambigue, Namibia, Niger, Nigeria, Réunion, Rwanda,
Sao Tome and Principe, Senegal, the Seychelles, Sierra Leone, Somalia, South Africa, South
Sudan (from 2012), Sudan, Swaziland, the United Republic of Tanzania (Tanzania), Togo,
Tunisia, Uganda, Zambia, Zimbabwe.

Americas

Anfigua and Barbuda, Argentina, Aruba, the Bahamas, Barbados, Belze, Bermuda, the
Plurinational State of Bolivia (Bolivia), Boraire (from 2012), the British Virgin Islands, Brazil,
Canada, the Cayman lslands, Chile, Colombia, Costa Rica, Cuba, Curacac®, Dominica, the
Dominican Republic, Ecuador, El Salvador, the Falkland Islands (Malvinas), Guatemala, French
Guiana, Grenada, Guadeloups, Guyana, Haili, Honduras, Jamaica, Martinique, Mexco,
Montserrat, Nicaragua, Panama, Paraguay, Peru, Puerto Rico, Saba (from 2012), Saint Kitts
and MNewis, Saint Lucia, Saint Pierre and Miguelon, Saint Vincent and the Grenadines, Sint
Eustatius (from 2012), Sint Maarten (from 2012), Suriname, Trinidad and Tobago, the Turks
and Caicos Islands, the United States, Uruguay, the Bolwvarian Republic of Venszuela
(Venezuela).

Asia (from 1990)

Afghanistan, Armenia, Azerbaijan, Bahrain, Bangladesh, Bhutan, Brunei Darussalam,
Cambodia, the People’s Republic of China, Cyprus® , Georgia, Hong Kong, China, India,
Indonesia, the Islamic Republic of Iran, Irag, Israel* | Japan, Jordan, the Democratic People's
Republic of Korea, Korea, Kazakhstan, Kuwait, Kyrgyzstan, Lao People's Democrabic Republic,
Lebanon, Macau, China, Malaysia, the Maldives, Mongola, Myanmar, Nepal, Oman, Pakistan,
the Philippines, Qatar, Saudi Arabia, Singapore, Sri Lanka, the Syrian Arab Republic, Tajikistan,
Chinese Taipei, Thailand, Timor-Leste, Turkey, Turkmenistan, the United Arab Emirates,
Uzbelastan, Viet Nam, and Yemen.
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Europe (from 1990)

Albania, Austria, Belarus, Belgium, Bosnia and Herzegovina, Bulgaria, Croatia, the Czech
Republic, Denmark, Estonia, Finland, the Former Yugoslav Republic of Macedonia, France,
Germany, Gibraltar, Greece, Hungary, lceland, Ireland, taly, Kosovo®, Latvis®, Lithuania,
Luxembourg, Malta, the Republic of Maoldova (Moldova), Montenegro, the Netherlands, Norway,
Poland, Portugal. Romania, the Russian Federation, Serbia’, the Slovak Republic, Slovenia,
Spain, Sweden, Swiizerand, Ukraing, the United Kingdom.

Oceania

Australia, New Zealand, Cook Islands, Fiji, French Polynesia, Kiribali, New Caledonia, Palau,
Papua Mew Guinea, Samoa, the Solomon |slands, Tenga, Vanuatu.

QECD!

Australia, Austria, Belgium, Canada, Chile, the Czech Republic. Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, iceland, Ireland, lsrael®, Italy, Japan, Korea, Latviaf,
Luxembourg, Mexico, the Metherlands, New Zealand, Norway, Poland, Portugal, the Slovak
Republic, Slovenia, Spain, Sweden, Switzerland, Turkey, the United Kingdom, the United
States,

OECD Americas
Canada, Chile, Mexico, the United States.

QECD Asia Oceania
Australia, Isragl, Japan, Korea, New Zealand.

OECD Europe

Austria, Belgium, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Gresca,
Hungary, lceland, Ireland, Haly, Latvia®, Luxembourg, the MNetherlands, Norway, Poland,
Portugal, the Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turkey, the United
Kingdom.
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1.1 Global Energy Scenario

Coal production

World coal' production from 1971 to 2017 by region (Mt) Producers, net exporters and net importers of coal’

%af
Producers Mt | word
§ _ : total
T 1680 1865 15940 148 2000 2008 L] 2017
People's Rep.of China | 3376 | 447
B oeco B Middle East Bl Men-OECD Europe and Eurasia L o 07 S
[ china B nNon-OECD Asia? B Non-OECD Americas M Africa '
United States 02 9.3 u
1973 and 2017 regional shares of coal' production i W88 INetesporers Mt P
1973 2017 Indonesia LE) 63 bl s p
anesla
Russian Federation 387 51 ikl 779 |
Non-OECD Asia’ EJD;%C'ECD Rmericas Non-OECD Asia? Non-OECD Americas South Africa 57 34 | |Russian Federation 161 | | Netimporters wt U
] : 1 1.3% i : :
18.3% T— L sl 23 Gﬂ!ﬂmbla 8 || People's Rep. of China | 283
., Unitzd States 8 India 07
Poland 127 17| Vsouth Aftica 71 Japan 188
Kazakhsian 16| 14| |Mongoia 3| Korea 143
Kazakhstan a7 1 i
st of iz workd TEE el Eﬂ
Canada 21 Germany 48
World 7549 | 1000 | |mozambique 12 || Turkey 3
2017 provisional data Dihers 2 || Malaysia 4
Total 1263 || Thailand M
3074 Mt 7 549 Mt 2017 provisionaldata b -
Others 44
Total 1280
1. Includes steam coal coking coal. ligmie and recoversd coal 2017 provisional data

2 Non-0ECD Asia exciudes Ching
1 inclides steam coal coking coal lignie amnd recoversd coal
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1.1 Global Energy Scenario

Natural gas production

World natural gas production from 1971 to 2017 by region
(billion cubic metres, bcm)

Producers, net exporters and net importers! of natural gas
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T 17
M oeco Bl middie East B Non-OECD Europe and Eurasia
B china B Non-OECD Asia’ B Non-OECD Americas [ Africa
1973 and 2017 regional shares of natural gas production
1973 2017
Non-OECD Americas 1
MNon-OECD Asia’ 1.8% Alrica
C10% Africa Non-OECD Americas 5.7%
China — 8% 48%
™ N hsia!
Non-QECD i 9%3
Europa
and Eurasia
22.3%
Middle East ) :
2% Non-OECD Europe

and Eurasia
24.4%

1224 bem 3768 bem

1. Man-0ECD Asta exclies Ching

S0 of
Producers bem | word

total
United States 760 202
Russian Federation 6341 184
Islamic Rep. of lran 214 57
Canada 184 49
Qatar 169 45
Peqple's Rep. of China 142 38
Morway 128 34
Busiralia 105 28
Mgeria 9 25
Saudi Arabia £ 29
Rest of the world 1] 3
World 3768 | 1000

2017 provisional data

Net exporters bem

Russian Federafion 217
Marway 123
(Jatar 121
Australiz f2
Canada 61
Turkmenistan ]
Algeria 54
Indonesia %
Ialaysia 28
Migena 2
Others 151
Tafal 928

2017 provisional data

Net importers bem

Japan 1%
People's Rep. of China a6
Germany il
Iialy 6%
Turksy 54
Mewco 50
Korea i
France 43
United Kingdom 37
Spamn 32
Dthers 296
Total 916

2017 provisiona! data

1 et exports and net imparts include pipeline gas and LNG




1.1 Global Energy Scenario

Crude oil production

World crude oil' production from 1971 to 2017 by region (Mf)

1950 -] L] 05 2010 wmr

B Non-OECD Europe and Eurasia
B Non-OECD Americas [l Africa

B Middle East
B Non-OECD Asia?

M oeco

E] China

1973 and 2017 regional shares of crude oil' production

Producers, net exporters and net importers of crude oil!

1973 2017

Afnca

Non-QECD Amenicas
5%

2 869 Mt

4 365 Mt

T includes crude o, NGL, feedsiocks, addlives and other Aydrocarbons,
2 Non-0ECH Asiz excludes China

% of
Producars Mt | word

iotal
Uinited Statas B3| 129
Saud Arabia B0 | 128
Russian Faderaiion sag | 126
Canada 7| 54
Islamic Rep. of Iran | &2
Iraq | B2
Peoples Rep.of China | 192 | 44
Uniced Arab Emirates 78] 4
Kunwait 14g| 34
Brazil 137 3
Rest of the werld 147| 309
World 4365| 1000

2017 provisional daia

Net exporiers Mt

Saudl Arabia 73
Russian Federation o
Irag 187
United Arsh Emirates 120
Isizm Rep. of Iran 13
Canada 13
gt 108
Venezuela 9
Nigeria &
Angala &2
Cthers 548
Total 2081

G data

Netimporters Mt

People's Rep.of China | 378
United States an
India 4
Japan 162
Kiorea 146
Garmany |
italy 65
Spain !
Netherlands fil
France 59
Ofhers 506
Total 2113

2016 data

T lncludes production of crude o NGL, feedsiocks, additives and ather hydrocarbons,
Evcludas fquids from ather fuel sources (renewable, coal and natural gas)

=T 3 & ]
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1.1 Global Energy Scenario

INucledr elecrriCity proaucrtion

World nuclear electricity production from 1971 to 2016 by region (TWh)

30H

T T R T € Wm0 ME XD A

M oeco M Non-OECDEurcpe M Non-OEcD [ China [ Other’
and Eurasia Asia’

1973 and 2016 regional shares of nuclear electricity production

Producers of nuclear electricity

1973 2016

Non-OECD Asiz'
13%

203 TWh

2 606 TWh

1. Non-0ECD Asia excludes China
2 Other inchides Afica, Non-OFCD Amenicas and the Mdale East

; % of
Producers Twh | word

otal
United States Mn| 322
France 3| 185
People’s Rep. of China 3 &2
Russian Federafion 157 5
Korea 162 6.2
Canada i 39
Germany | a3
Ukraine ] 31
United Kingdom 72 28
Sweden 63 24
Restof the world 143
Wordd 2606| 1000

2016 data

Metinstalled capacity | GW
United States 100
France 63
Japan 40
Peopis’s Rep. of China 31
Russian Federation 2
Korea 2
Canada it
Ukraing 1
Germany 1
Sweden 10
Rest of the worid 80
World B:H|

2016 data

Sources:

Iniernafional Energy Agency,

Internaional Aomic

Energy Agency

% of
uclear in

Country total
{iop ten producers) | domestic
eleciricty
generation
France T3
Ukraine 457
Sweden LlE]
Korea ]
United Kingdom 213
United Sigtes 145
Russian Federation 131
Canada 152
Germany 132
People’s Rep. of China 15
Rest of the world! 73
World 104

016 dafa

7. Excludes countries with no ruciear production




1.1 Global Energy Scenario

Hydro electricity production

World hydro electricity production! from 1971 to 2016 by region (TWh)

Producers of hydro electricity’

4 50
o~ %of
i Producers TWh | world
1475 138 1685 1830 1555 L] 2005 i) F.il
PeoglesRep. ofChina | 1193 | 288
B oeco M niddie East M Non-OECD Europe and Eurasia o o =
H china M Non-OECD Asia® B Non-OECD Americas M 2fica | | Netinstalled capackty | GWY
Brazi 10
_ i : ] Peaple’s Rep. of China 344 % of
1973 and 2016 regional shares of hydro electricity production’ Unllad: s B2 TOR N it States 10 Inw
Russian Federafion | 187 | 45 . Couniry
1973 2016 = Bl 9 | | optenprosices | 0o
Norway 14| 35| | canata 80 I
Nor-OECD Amesicas Atica 2.3% Non-0EC! Alica 20% 2 L B Tm e :E, Norwray %2
6.8% apan }
Nor-ECD s S 5| 20]|g | 7 55
Asia“ 4. 3% e i o Wenzzuzla 60.1
China 2% Non-0ECD Vo mi 10 Tm: | [ 50
Noo-OECD o Tutkey 7| 18] | s o | [T 25
Europeand il ) . .
EPue}asm Middle East Rest ol the worid 1228 | 295 ) | Ract of the world 1 _”SREM{_MM b
118% \ 0.5% Russian Federation 171
Middle East Workd 4170 1000 | Wond 1157 | | india 03
0.3% Non-0ECD 2016 data 2016 data Japan B0
Eurape and Eurasia 7.7% Sources: ;
United States B8
International Energy Agency, =
1296 TWh 4170 TWh United Mafions Rest of the workd: 149
Worid 166
2016 data

I Inolides alsctmedy produetion from pumped sforage.

2 Non-0ECD Asiz exclaaes China

T Includes electncay production from pumped storage,
& Exclides counines with o fydro prodliction

— T =

—
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Wind electricity production

1.1 Global Energy Scenario

World wind electricity production from 2005 to 2016 by region (TWh)
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T, Non-CECD Asia exclides China,

Netinstalled capacity | GW

Peaple's Rep.of China | 1436
Unitad States B4
Germany 46
India 27
Spain 230
Unitzd Kingdom 16.2
Canada 120
France 15
Brazil 101
Italy 84
Restof the worid 769
Woeld 4674

206 data

1 Exclides countrizs with no wind production.

o of
wind
Country in fotal
{top ten producers) | domestic
elachiclty
generaion
Spain 1748
Garmany 121
Uriled Kingdom 1.0
ttaly 61
Erazi 58
Urited States 53
Canada 48
France 38
People's Rep. of Chira kR
India 30
Rest of the world® 22
World 38
216 data




1.1 Global Energy Scenario

Solar photovoltaic electricity production

World solar PV electricity production from 2005 to 2016 by region (TWh)
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B Non-OECD Americas M Arica
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I Non-OECD Asia'

2005 and 2016 regional shares of solar PV electricity production

Producers of solar PV electricity

2005 2016

328 TWh

. Non-0ECD Asia excludes China

%of
Producers Twh | workd

total
Peopie's Rep. of China | 2%
Japan 51 155
Lnited States 4T 142
Germany 38 118
Haly 2 67
India 14 43
Inited Kingdom 10 12
France ] 25
Span 8 25
Ausiaia 6 14
Rest of the word 491 147
World 328 | 1000

206 data

Met instaled capacity | GW
People's Rep.of China | 77.5
Japan 420
United Siates 414
Germany 40y
Ttaly 183
United Kingdom 13
India a4
France 7
Australia 5
Spain 50
Rest of the world 400
World 300.1
2016 data

1 Excludes counines with no solar PV production:

% of

sosar PY

Country in fotal
(top ten producers) domestic
electicity
generation
taly 76
Germany 59
Japan 45
United Kingdom 31
Spain 29
Ausiraiia 24
Franoe 15
People's Rep. of China 12
United States 11
India 10
Riest of the woeid! 0.6
World 13

2016 data
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1.1 Global Energy Scenario

Top five countries by total

primary energy supply (TPES)

TPES by sector (Mtoe)

Pacpla's Rep of Ching

Undad Siates

mla

Russa Feteralon

i gl

] 50 1000 1 500 200 2500 3000

[@ Total final consumption [l Transformation and losses [l Energy industry own use

28 October 2018

TPES by energy source (Mtoe)

Papie's Rep, of Chra
Winbed Shirias

Ida

Russian Fedarahon

dapan

B Coal

5 1000 1 50 2000 2500 100

B Natural gas B Renewables Bl other

1 i thus graph peat and oil shale are agorecated with coal
2 Other includes nuclear, slectnoily irade heat pan-renswable waste



1.1 Global Energy Scenario

» Primary Energy Consumption
Coal, NG, Oil, Nuclear, Hydro, Wind, Solar

» Electricity Consumption
Electricity

28 October 2018 15



1.1 Global Energy Scenario

Primary Energy Consumption

1973 and 2016 fuel shares of TFC

1973 2016

4 661 Mtoe 9 555 Mtoe

I World mcludes imtemational aviation and miemational manne bunkers.
2 ln these graphs, peat and ol shale are aggregated with coaf
3 Data for biofuels and waste final consumpiion have bean estimaled for 8 number of counines,
4 Includes heat sofar thermal and gecthermal
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1.1 Global Energy Scenario

Primary Energy Consumption

1973 and 2016 shares of world coal' consumption

1973 2016

Chemical and
11.5%

mti.rstr.rm?%
631 Mtoe 1 036 Mtoe

1 In these graphs, peat and o shale are aggregated with coal
2 Includes non-specified industry, transport and other

28 October 2018 17



1.1 Global Energy Scenario

Primary Energy Consumption

1973 and 2016 shares of world ol consumption

1973 2016

2 252 Mtoe 3 908 Mtoe

I Includes agrieulture, commercial and public services, non-specified other,
pipelne and non-specified transport
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1.1 Global Energy Scenario

Primary Energy Consumption

1973 and 2016 shares of world natural gas consumption

1973 2016

652 Mtoe 1440 Mtoe

I Includes agrculture, fishing and non-specified other
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1.1 Global Energy Scenario

World Electricity Consumption

1973 and 2016 shares of world electneity consumplion

1973 2016

439 Mtoe 1794 Mtoe
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1.1 Global Energy Scenario

Top five countries by total
final consumption (TFC)

TFC by sector (Mtoe)

Baank'y Rep. of China
Uinited Staes
Ingha

Fussian Fadaration

Industry consumption by sub-sector (Mtoe)

0 500 000 T 20 Peoples Rep. of China 712- | - L
—] -
B industry W@ Transport [ Residential [ Other' [l Non-energy use S—— _ . i
irda =m -
Russian Fadaration Jll |
Japan ]I

Japan

0 20 400 &0 80 o
[ iron and steel Il Chemical and petrochemical 2 Non-metaliic minerals
[l Paper, pulp and print Bl Non-specified (industry) [ Other?

28 October 2018 1 Other consumption includes commercial and public services, agnculture/forestry, fishing and non-specified
ctober 2 Other ncludes non-ferrous metals, transport eguipment, machinery, mining and quarrying, food
and tobacco, wood and wood products, construction, textile and leather.



1.1 Global Energy Scenario

28 October 2018

Energy Efficiency Indicators

Residential in IEA': energy per floor area (GJ/im?)

B 2000
Bl 2015

| - -
Lighling Space cooling Space heating

Passenger transport in [EA": energy per passenger-kilometre (MJ/pkm)

25
B 2000

M 2015

Z

15

05
.. . '

Passergerirans  Duses  Passenger Total
I Rafars to the 19 1EA countries for wiich data are avadabls for most snd-uses: Averrals, Austra, Canada
Crech Republic, Finland, France, Germarny, Greece, lreland aly, Japan, Norea, New Zealand
the Metherlands, Spain, Sweden, Switzenand, the United Kingdom and the United States
£ Passenger cars molude cars, sport utilty vehicles and personal trucks.
Source: IEA Energy Efficrency Indicators (database) 2078
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1.1 Global Energy Scenario

Emissions of CO,

1973 and 2016 fuel shares of CO2 emissions from fuel combustion?

1973

2016

15 460 Mt of CO; 32 316 Mt of COz

1. World includles intemational aviation and international manne bunkers.

Z CO: emvssions from fuel combustion are based on the IEA Energy Balances
and on the 2006 IPCC Gudelnes, and exclude emissions from non-energy.
J In these graphs, peat and oil shale are aggregated with coal
4 Includes industrial waste and non-renewable municipal waste.

28 October 2018

1973 and 2016 regional shares of CO2 emissions from fuel combustion?

1973 2016
Non-0ECD Europe Widdie Non-OECD Ewope Maddle
and Eurasia 15.9% % Bunkers and Eurasia 7.3% ; Bunkers

3%

15 460 Mt of CO:

East5.5%
38%

32 316 Mt of CO;

1. Wortd includes intemational aviation and manne bunkers, which are shown logether as Bunkers.
2 CO: emissions from fuel combustion are based on the IEA Energy Balances
and on the 2006 IPCC Guideiines, and exclude emissions from non-energy.
3 Nen-OECD Asia excludes China



1.2 Energy Scenario of Bangladesh

Next Class
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