A
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Afghanistan, 59, 109
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coal imports to, 92
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electric industry in, 127-129
natural gas industry in, 49, 57, 69-71
oil consumption in, 34
oil production in, 27, 38, 39
renewable energy in, 127-128
transportation sector in, 34
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from energy use, 145-146
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regional policies to regulate, 148-158
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liquefied natural gas in, 56, 69
natural gas industry in, 56, 69-70
natural gas reserves in, 50
oil production in, 38
Alternative fuel technology, 30-32
Alternative growth cases, 24
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oil production in, 39, 71
petroleum exports from, 41
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natural gas industry in, 60, 61
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coal trade in, 87, 88, 89, 91, 92
Kyoto Protocol and, 141
liquefied natural gas in, 56
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oil production in, 39
transportation sector in, 32
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nuclear power industry in, 105
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Bolivia, 60, 62
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coal consumption in, 86
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economic growth in, 23
electric industry in, 129-131
natural gas industry in, 60-61
oil consumption in, 34, 35
oil production in, 39
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renewable energy in, 108, 130
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electric industry in, 120-121
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nuclear power industry in, 121
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Cameroon, 39, 71
Canada
coal consumption in, 85
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environmental policies in, 143, 153-154
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oil trade in, 41
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coal consumption in, 86
environmental policies in, 157-158
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Congo
electric industry in, 129
natural gas industry in, 71
oil production in, 39
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environmental policies in, 155-158
nuclear generation in, 4
oil consumption in, 32-35
oil resources in, 36
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Eastern Europe (EE)
carbon dioxide emissions in, 14, 137, 138
carbon dioxide intensity in, 5-6, 16, 138
coal consumption in, 4, 75, 83, 84-85
country groupings used for, ix-x
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electric industry in, 101-102, 119-121
energy consumption in, 7
energy end use in, 11, 12, 13
energy intensity in, 5, 25
natural gas industry in, 49, 58-60
natural gas reserves in, 48, 49
nuclear power industry in, 105
oil consumption in, 32
renewable energy in, 108
transportation sector in, 32
Ecuador, 39
Egypt
electric industry in, 128
natural gas industry in, 50, 57, 70
oil production in, 39
renewable energy in, 128
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in Africa, 127-129
in Asia, 121-125
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in Eastern Europe and former Soviet Union, 117-121
in Middle East, 125-127
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projections for, 4, 101-102
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coal for, 76, 78,79, 86, 102-103
natural gas for, 3, 8-9, 55, 62, 103-104, 110
nitrogen oxide emissions from, 76
nuclear power for, 4, 9-10, 104-107
oil for, 104
renewable energy for, 107-108
Electricity theft, 124, 127
Energy and Environmental Analysis, Inc. (EEA), 41-44
Energy consumption
abatement of conventional pollutants from, 145-158
environmental issues and, 138
forecast comparisons and, 225-234
projections for, 1-4, 7, 235
Energy end use
in commercial sector, 11-12
in industrial sector, 12-13
outlook for, 10
in residential sector, 10-11
Energy Information Administration (EIA), ix, xi, 229
Energy intensity, 5, 25
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emissions; Greenhouse gas emissions; Sulfur
dioxide emissions
abatement of conventional pollutants and, 145-148
in Canada, 153-154
in Chile, 157-158
in China, 156
climate change and, 137-139, 141
coal consumption and, 76, 79, 80, 83
in European Union, 154-155
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in India, 156-157
in Mexico, 154
overview of, 137
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Energy Information Administration / International Energy Outlook 2004

Environmental Protection Agency (EPA), 148, 149, 150,
151, 152, 153, 156, 157
Equatorial Guinea, 39, 71
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European Union (EU)
coal production in, 80, 83
country groupings used for, xi
economic growth in, 20, 21
emissions trading and, 143-145
environmental policies in, 138, 143-145, 154-155
mass transit in, 31
membership expansion of, 119-120
nuclear power industry in, 120, 121
renewable energy and, 114, 117
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Finland, 80, 113
Former Soviet Union (FSU)
carbon dioxide emissions in, 14-16, 137, 138
carbon dioxide intensity in, 5-6, 15-16
coal consumption in, 4, 75, 83-85
country groupings used for, ix-x
economic growth in, 20-21
electric industry in, 101-102, 104, 117-119
energy consumption in, 7
energy end use in, 11, 12, 13
energy intensity in, 5, 25
natural gas industry in, 49, 58-60
natural gas reserves in, 48, 49
nuclear power industry in, 105
oil consumption in, 32
oil production in, 39
renewable energy in, 108
transportation sector in, 32
Framework Convention on Climate Change (United
Nations), 14, 138, 139, 144
France
coal industry in, 80, 81, 83, 92
coal trade in, 90
electric industry in, 113, 114
natural gas industry in, 55-57
nuclear power industry in, 113, 114
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Gabon, 39, 71
Gasoline, 31, 32, 33, 34, 35, 146, 149
Georgia, 58, 59
Geothermal energy, 4, 8, 91
Germany
coal consumption in, 79-80, 114
coal production in, 81-83, 77, 92
coal reserves in, 77
coal trade in, 90, 92
electric industry in, 113-114
environmental policies in, 144, 155
natural gas industry in, 55, 56
nuclear power industry in, 105
renewable energy in, 108, 114
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Global Climate Change Initiative, 15
Global Insight, Inc. (GII), 17, 41-44
Greece

coal consumption in, 80, 83
coal production in, 83
natural gas industry in, 56, 57

Greenhouse gas emissions

approaches to reducing, 15, 141

coal consumption and, 80, 83

international climate change negotiations and,
138-139, 141

trading, 141-145
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conversion to U.S. dollars, 17
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in economic growth cases, 24

High economic growth case, 24, 181-194
Hong Kong, 34, 156

Hungary, 58, 59, 119, 120, 155
Hydroelectricity /renewable energy

in Africa, 127-128

in Asia, 122,123, 124

in Canada, 4, 108, 110, 111

in Central and South America, 108, 129, 130

in Eastern Europe and former Soviet Union, 119
for electricity generation, 107-108

in Middle East, 126

projections for, 4, 10, 107

in United States, 108, 110

in Western Europe, 108, 114, 117

India

carbon dioxide emissions in, 15
coal consumption in, 75, 77, 78
coal reserves in, 77

coal trade in, 90, 91, 93

economic growth in, 22-23

electric industry in, 124

energy consumption in, 7, 62
environmental policies in, 156-157
natural gas industry in, 62, 63
nuclear power industry in, 104, 124
oil consumption in, 33

oil production in, 38-39
renewable energy in, 108, 124
transportation sector in, 33

Indonesia

coal industry in, 79, 90, 91

electric industry in, 124-125

natural gas industry in, 50, 57, 62, 64
oil consumption in, 29, 34

Industrial sector, 12-13
Industrialized countries
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electricity consumption in, 101
energy consumptionin, 1,7
energy end use in, 10, 11, 12, 13
natural gas consumption in, 3, 47
International Atomic Energy Agency (IAEA), 106
International Energy Agency (IEA)
biomass fuels and, 140
coal and, 77
forecast comparisons of, 225-229
oil price projections of, 41-44
renewable energy and, 108
International Energy Outlook 1985-1999, 229-234
International Energy Outlook 2004
alternative growth cases in, 24
carbon dioxide emissions, 4-5, 137, 138, 141
carbon intensity in, 5-6
coal consumption in, 75-76
compared to other forecasts, 225-229
country groupings in, ix-xi
economic growth and, 17-24
electricity consumption in, 8-10
energy consumption in, 1-4, 7-9
energy end use in, 10-13
energy intensity in, 5, 25
natural gas consumption in, 47-48
nuclear power consumption in, 104
oil consumption in, 28-29
projections in, ix, 7, 28-30
renewable energy in, 107, 108
Iran
electric industry in, 125-126
natural gas industry in, 65, 69
natural gas reserves in, 48, 49, 50
nuclear power industry in, 106
oil consumption in, 34
Iraq
oil consumption in, 34
oil exports from, 37
oil production in, 27, 29
Israel
coal consumption in, 87
coal trade in, 92
Italy
coal consumption in, 80
electric industry in, 114, 117
natural gas industry in, 55-57
nuclear power industry in, 105
renewable energy in, 117
Ivory Coast, 39, 71

J

Japan
coal consumption in, 79
coal imports to, 90, 92
economic growth in, 20
electric industry in, 101, 121-122
natural gas industry in, 53, 57-58
nuclear power industry in, 105, 121, 122
oil consumption in, 31-32
transportation sector in, 31-32
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Kazakhstan
coal industry in, 83, 84
electric industry in, 119
natural gas industry in, 50, 59
oil production in, 27
Kenya
coal industry in, 86
electric industry in, 128
Kuwait
oil consumption in, 34
Kyoto Climate Change Protocol on Greenhouse Gas
Emissions
Annex I and non-Annex I countries participating in,
14-15
emissions trading and, 141-142
nuclear generation and, 104
ratification of, 14-15, 139, 141, 144
terms of, 113, 139
United States and, 15, 139

L

Latin America. See Central and South America
Lead emissions, 145, 146
Leaded gasoline, 146, 148, 149
Lebanon, 127
Libya, 38, 56, 69, 71, 106
Liquefied natural gas (LNG)
in Africa, 56, 69-71
in Asia, 53, 57, 63-65
in Australia and New Zealand, 56, 58
in Central and South America, 60-62
European imports of, 56, 57
Japanese imports of, 53, 57
in Mexico, 54
in Middle East, 65-69
trade in, 48
U.S. imports of, 51-53
Lithuania, 118, 119, 120
Low economic growth case, 24, 197-210
Luxembourg, 143, 155

M

Malaysia
coal industry in, 79, 90, 91
liquefied natural gas production in, 57
natural gas industry in, 50, 62, 64, 65
oil consumption in, 34
oil production in, 39
Mauritania, 39
Mercury emissions, 146-148, 150-151
Mexico
coal consumption in, 85-86
coal trade in, 93
economic growth in, 19-20
electricity industry in, 111-112
environmental policies in, 154
natural gas industry in, 49, 50, 54-55
natural gas reserves in, 49

nuclear power industry in, 112

oil consumption in, 31

oil production in, 39

petroleum exports from, 41

transportation sector in, 31
Middle East

coal consumption in, 86-87

coal imports to, 92

country groupings used for, x

economies in, 23

electric industry in, 104, 125-127

natural gas industry in, 47, 49, 65-69

natural gas reserves in, 48

nuclear power industry in, 106

oil consumption in, 34

oil production in, 28

renewable energy in, 126

transportation sector in, 34
Morocco, 70, 86
Motor vehicle emission standards, 147, 149, 154-157
Motor vehicles, 30-31, 147, 156
Myanmar, 39, 64

N

Namibia, 71, 128
National Ambient Air Quality Standards (NAAQS),
148
National Petroleum Council (NPC), 41, 42
National Resources Canada (NRCan), 41-44
Natural gas consumption
carbon dioxide emissions from, 138
projections for, 3, 8-9, 47-48
trends in, 47
Natural gas industry
in Africa, 69-71
in Australia/New Zealand, 58
in Central and South America, 60-62
in developing Asia, 62-65
in Eastern Europe and former Soviet Union, 16,
58-60
electricity generation and, 3, 8-9, 55, 62, 103-104, 110
in industrialized Asia, 57-58
in Middle East, 47, 65-69
in North America, 50-55
production projections for, 49-50
reserves in, 48-50, 56, 60-61, 65, 71
in Western Europe, 55-57
Natural gas pipelines
in Africa, 56, 69-71
in Asia, 58, 63
in Central and South America, 61, 62
in Eastern Europe and former Soviet Union, 56, 59,
60
in Middle East, 65, 66
in North America, 51
in Western Europe, 56, 57
The Netherlands
environmental policies in, 143, 144, 155
natural gas industry in, 50, 55, 56
natural gas reserves in, 56
nuclear power industry in, 105
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New Zealand
coal consumption in, 79
natural gas industry in, 49, 57, 58
oil consumption in, 32
transportation sector in, 32
Nigeria
coal industry in, 86
electric industry in, 127-128
natural gas industry in, 48, 50, 52, 56, 69, 70
oil production in, 38
petroleum exports from, 41
Nitrogen oxide emissions, 76, 145-147, 149, 151, 153-155
Non-OPEC producers
oil production by, 27, 38-40
oil supply and, 28, 38-40
North American Free Trade Agreement (NAFTA), xi
North Korea, 105, 106, 150
Norway
coal consumption in, 80
environmental policies in, 143, 151
greenhouse gas reduction in, 155
natural gas industry in, 50, 56, 57
oil production in, 38
Nuclear power consumption
for electricity generation, 4, 9-10, 104-107
projections for, 4, 110
Nuclear power industry
accidents in, 105, 119
in Asia, 121-124
in Eastern Europe and former Soviet Union, 118-121
generating capacity projections, 106, 221-223
issues facing, 105-107
in Middle East, 126
in North America, 110-112
reactor retirement and, 4, 9, 104
in Western Europe, 113-117
Nuclear waste disposal, 105-106

O

Oil consumption
in Africa, 34
in Canada, 31
carbon dioxide emissions from, 13, 137-138
in Central and South America, 34-35
in developing Asia, 2, 32-34
in Eastern Europe and former Soviet Union, 32
for electricity generation, 104
in Middle East, 34
in North America, 30-31
projections for, 2-3, 8, 28-29
recent trends in, 27
in transportation sector, 29-35
in United States, 2, 30-31
in Western Europe, 31
QOil prices
projections for, 1-2, 28, 29, 41-44, 235
recent trends in, 27, 28
Oil production
oil prices and, 41-43

projections for, 28, 38, 41-44, 213-218
Oil supply
non-OPEC, 27, 28, 35, 38-40
OPEC, 28, 35-38
projections for, 35
reserves and resources, 35-37
Oman
natural gas industry in, 56, 64, 68-69
oil consumption in, 34
oil production in, 38
Organization for Economic Cooperation and
Development (OECD), xi, 77, 255
Organization of Petroleum Exporting Countries
(OPEC)
country groupings used for, xi
oil production in, 27, 35-38
oil supply and, 28, 35-38
Ozone, 76, 145, 146, 148, 151, 153, 154

P

Pacific Rim
country groupings used for, xi
oil production in, 38-39
petroleum imports to, 41
Pakistan, 59, 63, 106, 109, 149
Papua New Guinea, 39
Particulate matter, 137, 145, 146, 153-158
Persian Gulf
country groupings used for, xi
oil production in, 37
petroleum imports from, 41
Peru
coal industry in, 86
natural gas industry in, 60, 62
renewable energy in, 108
Petroleum consumption
in industrialized countries, 8
Petroleum Economics, Ltd. (PEL)
forecast comparisons and, 225-229
projections of, 41-44
Petroleum Industry Research Associates (PIRA)
forecast comparisons and, 225-229
oil price projections of, 41-44
Petroleum trade, 40-41
Philippines
coal and, 79, 90
oil reserves in, 39
Poland
coal industry in, 77, 84, 138
coal trade in, 90
electric industry in, 120
European Union and, 119
natural gas industry in, 59, 60
Portugal
coal mines in, 81, 83
natural gas industry in, 56, 57
renewable energy in, 113
Principe, 39
Puerto Rico, 61, 86
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Qatar
liquefied natural gas in, 56, 66-68
natural gas industry in, 63, 64
natural gas reserves in, 48, 50, 65

R

Reference case projections, 163-177

Renewable energy. See Hydroelectricity /renewable

energy
Residential sector, 10-11
Romania
coal trade in, 92
environmental policies in, 155
European Union and, 119-120
Russia
carbon dioxide emissions in, 6, 15-16
coal consumption in, 14, 75, 83
coal production in, 84, 103
coal trade in, 87
economic growth in, 20-21
electric industry in, 118-119
natural gas industry in, 56, 57, 58-60, 69
natural gas reserves in, 48, 50, 138
nuclear power industry in, 105, 118
oil production in, 27, 38, 39
renewable energy in, 119

S

Sao Tome, 39

Saudi Arabia
electric industry in, 125
natural gas industry in, 65, 68
natural gas reserves in, 50, 65
oil consumption in, 34
oil reserves in, 37

Singapore, 34, 64

Slovakia, 59, 119, 120, 144

Slovenia, 70, 105, 119

Somalia, 39

South Africa
coal industry in, 78, 84, 86, 87, 90, 92
coal reserves in, 77
economic growth in, 34
electric industry in, 128, 129
natural gas industry in, 71
oil production in, 39

South America. See Central and South America

South Korea
coal consumption in, 79
coal imports to, 87, 90, 91, 93
electric industry in, 124
natural gas industry in, 53, 63-64
nuclear power industry in, 105, 124
oil consumption in, 33
transportation sector in, 33

Soviet Union, former. See Former Soviet Union (FSU)

Spain
coal industry in, 80, 81, 83, 92
electric industry in, 113

natural gas industry in, 56, 57, 61
renewable energy in, 108, 113

Strategic Energy & Economic Research (SEER), 41, 42

Sudan, 39

Sulfur dioxide emissions, 76, 85, 145-147, 151-157

Sweden
coal consumption in, 80
electric industry in, 112
environmental policies in, 155
nuclear power industry in, 105, 112

System for the Analysis of Global Energy Markets

(SAGE), ix, 235

T

Taiwan
coal consumption in, 79
coal imports in, 90, 93
natural gas industry in, 64-65
oil consumption in, 34
Tanzania, 86, 128
Thailand
coal consumption in, 79, 91
natural gas industry in, 64
oil consumption in, 29, 34
Transportation sector
in Africa, 34
airline industry, 31, 33
in Australia and New Zealand, 32
in Canada, 31
in Central and South America, 34-35
in developing Asia, 32-34

in Eastern Europe and former Soviet Union, 32

in Japan, 31-32

in Mexico, 31

in Middle East, 34

oil consumption in, 2, 8, 28-35

in United States, 30-31

in Western Europe, 31
Trinidad and Tobago

liquefied natural gas imports from, 56, 52-53, 60-62

natural gas reserves in, 60
Tunisia, 39, 70, 71
Turkey
coal consumption in, 86-87
coal trade in, 90, 92
electric industry in, 126
natural gas industry in, 59, 60, 65, 69
renewable energy in, 126
Turkmenistan, 50, 58, 59, 119, 125, 126

U

Uganda, 129
Ukraine

coal industry in, 83, 84

natural gas industry in, 59, 60

nuclear power industry in, 105, 118, 119
United Arab Emirates (UAE)

electric industry in, 126

natural gas industry in, 50, 56, 64

oil consumption in, 34
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United Kingdom (UK) natural gas reserves in, 50, 60, 61

coal industry in, 80-82, 92, 114 oil consumption in, 34
electric industry in, 104, 112, 115-117 oil production in, 27, 37, 38, 61
environmental policies in, 145, 155 petroleum exports from, 41
natural gas industry in, 55-57 renewable energy in, 108
natural gas reserves in, 56 Vietnam, 39, 79
nuclear power industry in, 105, 114-117 Volatile organic compounds, 145, 146
renewable energy in, 114
United Nations Framework Convention on Climate i
Change (UNFCCC), 14, 138, 139, 144
United States West Africa, 2, 38, 39
coal consumption in, 85 Western Europe
coal reserves in, 77 coal consumption in, 75, 79-83
coal trade in, 90-93 coal trade in, 87, 92
economic growth in, 19 economic growth in, 20
electric industry in, 108, 110 electric industry in, 101, 112-117
environmental policies in, 148-153 natural gas industry in, 49, 55-57
Kyoto Protocol and, 15, 139 nuclear power industry in, 114-117
natural gas industry in, 51-53, 68 oil consumption in, 31
natural gas reserves in, 50 petroleum trade, 41
nuclear power industry in, 105, 106, 110 renewable energy in, 108, 113
oil consumption in, 30-31 transportation sector in, 31
oil production in, 38 Wind energy, 108, 109, 110, 111, 113, 114, 119, 121, 122,
renewable energy in, 108, 110 124,128
transportation sector in, 30-31
Uruguay, 23, 61 Y
Uzbekistan, 50, 58, 59, 119, 149
Yemen, 34, 38
v Z
Venezuela

Zambia, 128

1 trade in, 92
coal trade in, 9 Zimbabwe, 128, 129

natural gas industry in, 61

244 Energy Information Administration / International Energy Outlook 2004





