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beyond 2012 334
voluntary 227, 296-98
agriculture
adaptation costs 71
bioenergy 128-29, 170
carbon flux 238, 238
and climate change 5, 15-16, 25, 244-45, 258
development 90-2
greenhouse gas emissions 237-39, 259, 238
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emission reduction 219
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Antarctic
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CO, emission 239-40
reduction potential 169-70
costs 171-72
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digesters 127
biological systems see ecosystems
biomass
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power generation 126-30
CO, reduction potential 129-30
cost 129
technology 127
sources 128-29, 250, 251
birds, migration 5, 18
bottom-up models 265-66, 265
BP, greenhouse gas emission reduction 228
Brazil
fuel alcohol production 86-7, 93, 168, 281
greenhouse gas emissions 35
hydropower 122-23
Brundlandt Commission 83
building codes 203-04, 204, 289, 290
buildings 181-207
China 181-82
energy use 182-85
changing behaviour 199-200, 200
commercial 182-83
future projection 184
greenhouse gas emissions 185
reduction 186, 195-201
barriers 201-03, 202
policies 203, 305
residential 182
Japan, Cool Biz campaign 200
passive house concept 186, 198
Bus Rapid Transport Systems 90, 161-63
Business Leader Initiative on Climate
Change 333

California
climate policy 314
solar power 132, 133
Canada, Kyoto obligations 326-28
Canadian Automobile Agreement 297
cap and trade systems 146-47, 178, 229-31,
293-96, 306
car-pooling 157
carbon
black 41-2
social cost of 74
carbon cycle 7, 55
carbon dioxide
atmospheric concentration 6
capture and storage 64, 136—41
ammonia manufacture 219
capture 136-38
cement manufacture 218
costs 141
hydrogen production 139, 141, 219

iron and steel industry 216
reduction potential 141
safety 14041
storage or usage 138-39
technology policy 149
transportation 140
emissions
biofuels 239-40
building sector 184
cap and trade systems 14647, 178, 229-31,
293-96, 306
cement manufacture 217-18
chemical industry 219
energy supply 141, 142
industry 213
industry and waste management, reduction
224-33, 231
iron and steel production 215-16
shipping 156
taxation 146
transport sector 153-56, 154, 175-76
flux 7
global warming potential 30-1
residence time 30
sequestration 7, 237, 237, 259
sources 33
carbon dioxide equivalent 31, 56
stabilization 55-8, 56
Carbon Disclosure Project 303, 333
Carbon Emissions Reduction Target 291
Carbon Sequestration Leadership Forum 333
carbon tetrachloride 40
Carbon Trust 333-34
cars
electric 172-74
fuel efficiency 164-66
hybrid 164, 165, 173-74, 174
cement manufacture 210, 227
CO, emissions 217-18, 218
Cement Sustainability Initiative 303, 334
Certified Emission Reduction units (CER) 328-29,
331
chemical industry 218-20
greenhouse gas emission reduction 220
Chicago Climate Exchange 334
China
biogas digester programme 127
building boom 181-82
building codes 290
Clean Development Mechanism 332
e-bikes 172, 282
greenhouse gas emissions 34-5
sustainable energy development policies 88
technology transfer, domestic innovation 281-82
Three Gorges Dam hydropower 121
chlorofluorocarbons 40, 40, 184, 185



353

Index
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liveability 89, 89, 157, 160-61
transport needs 156-57, 159-63
clathrates 108-09
Clean Development Mechanism 256, 328-32, 329,
330
Certified Emission Reduction units (CER) 328-29,
330, 331
projects 329-32, 330
climate
definition 1
and energy use 183
climate change
aggregate impact 24—7
large scale impact 27
stabilization 51-76
Climate Convention see United Nations
Framework Convention on Climate Control
Climate Leaders voluntary agreement 297
climate models 9, 12-13
climate policy, energy supply 144-49
climate proofing 102-03
climate sensitivity 13
clinker see cement manufacture
cloud seeding 268, 269
coal
domestic 87
electricity generation 112, 116-17
resources 109, 111
security 110-11
coal seams, carbon dioxide storage 138-39
combined cycle gas turbines 117
combined heat and power plants 117, 127, 189
industry 221
micro 190
cooking, indoor air pollution 93—4, 190
cooling see air conditioning
Copenhagen, liveable city programme
160-61
Copenhagen Protocol 348
cost-benefit comparison 75-6
Costa Rica, forest protection 254-55
costs 68-71
abatement 68, 273
see also abatement cost curve
adaptation 701
climate change damage 714
discount rate 72-3
economic 68, 73, 273
marginal 68, 69, 273
mitigation 68-70, 272-75
social cost of carbon 74
technological change 273-74
weighting 73
crops see agriculture
cyclones 20

deforestation 92, 247, 253-54, 254, 257, 258

Reducing Emissions from Deforestation and forest

Degradation (REDD) 256-57
Delhi, air quality programme 90
demand side management 205, 291, 314
Denmark, climate proofing 102-03
development
changing paths 97-103
coordination 102
and climate change 78-103, 79
policies, mainstreaming climate change 84-97
Tanzania 101
South Africa 101-02
socio-economic 95-6
sustainable 834, 83
and economic growth 96-7
see also research and development; technology,
development
diesel see biodiesel
diet, greenhouse gas emissions 245, 246
discount rate 72-3
drought 2, 14-16
Dupont, greenhouse gas emission reduction 228

e-bikes 172-73, 282
economy
cost of mitigation 68, 73, 273
greenhouse gas emissions 33—4, 38-9, 43, 2.48
impact of climate change 28
ecosystems
impact of climate change 5, 16-19, 24
protection 94-5, 95
El Nifio 16
electricity
developing countries 93—4, 108
generation 112-17, 114, 113
climate policy 144-49
greenhouse gas emissions 11415, 117, 142
reduction options 115-16
power plant efficiency 116-17
regulation 148
subsidies 147-48, 298,
see also bioenergy; coal; hydropower; nuclear
power; oil; wind power
units 106
vehicles 172-74
employment 279, 279
energy, units 106
energy efficiency 64, 71, 86
modernizing industry 84-6, 222-23
Energy Plus building 198-99
Energy Service Companies 207
energy sources
diversification 87
domestic 867
primary 106, 107, 113
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renewable 86-7
secondary 113
energy supply 105-49
climate policy 14449, 305
costs 14243
and development 105-08
and greenhouse gas emissions 114-15, 115, 116,
141
modern, developing countries 93—4, 107-08
regulation 148
risk reduction 148
security 86, 110-11, 277-78, 278
transport sector 153
technology policy 149
energy use
buildings 182-85
changing behaviour 199-200, 200
future projection 184
greenhouse gas emissions 185
reduction 186, 195-201
barriers 201-03, 202
policies 203
and climate 183
and greenhouse gas emission 44-5, 45
enhanced oil recovery 138, 743
equity, and socio-economic change 99
ethanol see alcohol, fuel
ethylene production 218
emission reduction 219
Europe, impact of climate change 22
European Automobile Agreement 297
European Union
climate policy 313, 314-15
Directive on Energy Performance of Buildings
204-05
Emission Trading System 226, 230-31, 294, 295—
96
greenhouse gas emissions 35
beyond 2012 337-38, 339
implementation of Kyoto Protocol 270, 270
Integrated Pollution Prevention and Control
Directive 226, 231
two degrees target 74-5
extinction 27

feed-in tariff system 147, 206, 298

feedback mechanisms 12

fertilizer production, energy efficiency 85

Fischer Tropsch process 87, 137, 139

fishery, impact of climate change 16

flex-fuel vehicles 168

flooding 20

food
diet and greenhouse gas emissions 245, 246
price 251

impact of biofuels 250
production, impact of climate change 15-16
security 90-2
forestry
afforestation 24748, 255-56
and climate change 5, 246-50, 258
deforestation 92, 247, 253-54, 256-57, 258
forest management 249, 256
forest protection
Costa Rica 254-55
India 255
greenhouse gas emissions 239, 259
policies 253-56, 259, 305
reduction 241, 243
potential 246-50, 247, 249
Kyoto Protocol policy instruments 256-57
Reducing Emissions from Deforestation and forest
Degradation (REDD) 256-57
sustainable development 92
trends 236-37, 236
fossil fuels 107-10, 110

Generation IV International Forum 333
Geo-engineering 268-70
geothermal energy 130-31, 131, /32
costs 131
Germany, climate policy 315-16
glaciers 3
Global Reporting Initiative 303
global warming potential 30-1, 31
governance, and socio-economic change 100, 288
government procurement policies 304
green procurement 304
Greenhouse Development Rights 339, 340
greenhouse effect 6, 6
greenhouse gas 5-9, 7
driving forces 42—6
emission scenarios 9-10, 10, 46-9, 43, 47, 96
emissions 30-49
agriculture 237-39, 259
policies 252-53
reduction 241, 242, 244-45, 249
aviation 155-56
best available technology 231, 342
beyond 2012 334, 344
commitment to action 341-43
Copenhagen Protocol 348
developing countries 338-40, 341, 343, 344
European Union 337-38, 339
finance 343-45
measuring, reporting, and verifying 34647
policies and measures implementation
342-43
technology 345-46
buildings 185
chemical industry 220
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developing countries 80
electricity generation 115-17
emission ceilings 341-42
energy supply 114-15, 116, 117
forestry 239, 259
policies 253-56
reduction 241, 243, 246-50
future 42-6
industry and waste management 212, 213, 215,
231
reduction 224-33
land use 45-6, 237-41, 259
policies 252-53, 253-56
reduction 241-50
nuclear power 120-21
reduction see mitigation
sectoral targets 342
transport sector 153-56, 154
global warming potential 30-1
human activity 35-7, 38
sources 32, 33
stabilization 51-76, 53, 266-68, 267
co-benefits 71, 72, 277-79
cost-benefit comparison 75-6
costs 68-71
modelling 58-60
risk management 74—6
technologies 58-62, 62, 63, 59
two degree target 74-5
see also mitigation
Greenland ice sheet 3, 12
gross domestic product
costs as percentage 73, 273
and greenhouse gas emissions 38, 39, 44, 46
and mitigation policies 68
Group of 77 323-24

halons 40
health
air pollution 90, 91, 277
impact of climate change 19-20, 20, 25
public health systems 94
heat pumps 189, 189
heating
district 189
space 188-89
solar 135, 197-98, 198
houses
energy saving 186, 188, 198
insulation 188
human activity
and climate change 6-9
greenhouse gas emissions 35-7, 38
hurricanes 2
hydrochlorofluorocarbons 40, 184, 185, 191
hydrofluorocarbons

buildings 184, 185, 191
HFC-23
CDM project 331-32
chemical industry 219, 220
global warming potential 31
replacement 221-22
sources 33
hydrogen
fuel cell vehicles 174-75
production 139, 141, 219
hydropower 121-23, 122
Clean Development Mechanism 331

ice see glaciers; land ice; sea ice
Iceland, geothermal energy 130
IEA Implementing Agreements 333, 346
IMAGE-TIMER-FAIR Integrated Modelling
Framework 58-60
import duties 93
income
and car ownership 151, 752
and energy use 105-06
India
CO, emissions, transport sector 155
forest protection 255
greenhouse gas emissions 35
National Action Plan on Climate Change 311-13
wind turbine production 281, 28283
Indonesia, greenhouse gas emissions 35
industry 209-33
cap and trade programmes 229-31, 310
energy efficiency 214, 222-23, 225
co-benefits 225
greenhouse gas emissions 38-9, 212, 213, 215
reduction 213-14, 224-33, 231
cap and trade systems 229-31, 310
financial instruments 229
regulation 231
technology policy 232
voluntary action 227-28, 310
voluntary agreements 227, 310
impact of climate change 25
investment 226-27
policies 227
voluntary agreements 227
modernization 84—6
production trends 209-11
recycling 223
information
policies 299-303, 306
and socio-economic change 99
institutions
infrastructure 332
and socio-economic change 99
insulation 186, 188
existing buildings 188
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integrated gasification combined cycle plants 116,

117, 137, 139

International Partnership for a Hydrogen Economy

332
investment
beyond 2012 34345
foreign direct, technology transfer 280-81
for low-carbon economy 275-77
IPCC 55, 319
emissions beyond 2012 337, 344
SRES scenarios 9-10, 11, 43, 46-9, 96
iron, ocean fertilization 269
iron and steel production 214
energy use and CO, emissions 215-16
islands, impact of climate change 22, 70

Japan
climate policy 313-14
Cool Biz campaign 200
emission reduction studies 270
joule 106

Keidaren Voluntary Action Plan 297
knowledge, and socio-economic change 99
Kyoto Protocol 322-23
Ad-Hoc group on long-term cooperation
335

agreement for industrialized countries 27475,

274
implementation 326-28

Annex I countries 321, 327, 320, 322, 344

Annex II countries 320, 321, 322

Article 2 342-43

greenhouse gas emissions 32-9, 274

negotiating process 323-24

policy instruments, agriculture, and forestry
256-57

Russian ratification 325-26

USA withdrawal 324-25

labelling 299-303
lamps see lighting
land ice 3, 5
land use 235-59
greenhouse gas emission 45-6, 23741, 259
policies 252-53, 253-56, 259
reduction potential 241-50
trends 235-37
see also agriculture; forestry
Latin America, impact of climate change 22
levies 292-93, 306
lighting 187, 191-93, 187, 192
LPG, in developing countries 93—4, 107

McKinsey-Vattenfall cost curve 263-64, 272
macro-economic policy 92-3

mangrove forests 94
methane
agriculture 237-39
atmospheric concentration 6
building sector 184, 185
forestry 239
global warming potential 31
organic waste 223-24, 232
residence time 30
sources 33
methanol production 218
methyl bromide 40
methyl chloroform 40
micro CHP 190
migration, and climate change 5, 18
Millennium Development Goals 27, 80, 81
mirrors
parabolic trough 132
solar tower 132
mitigation 62—7
abatement cost curve 26364, 272
and adaptation 28485, 285
beyond 2012 334
co-benefits 71, 72, 277-79
costs 68-70, 71, 272-75, 271, 272, 273
geo-engineering 268-70
global potential 261-85, 263, 265
investment 275-77
options 58-60, 63
electricity generation 115-17
technical potential 61, 61
policies 287-316
top-down models 265-66
Montreal Protocol, ozone depleting gases 40
motorbikes, electric see e-bikes

natural gas 111
electricity generation 112, 116, 117
natural gas hydrates 108-09
nature
impact of climate change 16-19
protection 94-5
see also ecosystems
net present value 69, 69
Netherlands, voluntary agreement on energy
efficiency 297
New Zealand, vulnerability 22
nitrates 41-2
nitrogen, ocean fertilization 269
nitrogen oxide 41-2
nitrous oxide
agriculture 237-39
atmospheric concentration 6
building sector 184, 185
chemical industry 219, 220
forestry 239
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residence time 30
sources 33
North America, impact of climate change 22
nuclear power 118-21, 118
greenhouse gas emissions 120-21
radioactive waste 118-20
reactor safety 118-20
terrorism risk 121
nuclear weapons 120, 121

ocean acidification 269
ocean energy 135-36
ocean fertilization 269
offset programmes 334
oil
resources 108-10
peak-oil issue 109
security, transport sector 153, 154
see also refineries
oil fields, carbon dioxide storage 138
oil palm plantations 253
oil shale 108
oxyfuel combustion and capture 137
ozone
stratospheric 41
Montreal Protocol gases 40
tropospheric 41

particles see aerosols; atmosphere; particulates
passive house concept 183, 186, 186, 198
peatlands 240
CO, emissions 239-40, 240
perfluorinated carbon compounds 220-21, 224
permafrost 20, 27
petroleum see oil; refineries
Pew Business Environment Leadership Council 304,
334
photovoltaic panels 134-35, 137, 195, 195, 196
costs 135
plankton, ocean fertilization 269
plutonium 120, 121
polar bears, climate change 19, 19
polar regions
impact of climate change 22
see also Antarctic; Arctic
policies 287-316
beyond 2012 34243
environmental effectiveness 305-10
implementation and enforcement 316
instruments 288-89
strengths and weaknesses 30405, 310-11
macro-economic 92-3
national packages 311-16
non-climate 304
population, and greenhouse gas emission 42-3
poverty, impact of climate change 80

power plants, efficiency 116-17
precipitation

average 2

change 10-11

see also snow cover; water
private initiatives 333
public-private partnerships 332-33

radiation, solar 5, 131-35, 133
geo-engineering 268—-69
in passive house standard 186
radiative forcing 8§
radioactive waste 118-20
geological storage 119-20
rainfall
average 2
change 10-11, 11
reactors, nuclear, safety 118-20
recycling, in industry 223, 232-33, 233
Reducing Emissions from Deforestation and forest
Degradation (REDD) 256-57
refineries, energy efficiency 219-20
regulations 289-92, 306
electricity generation 148
Renewable Energy and Energy Efficiency Partnership
333, 345
research and development, policies 299, 299, 306,
346
resources, and socio-economic change 98-9
response capacity 97, 98
risk management 74—6
Russia, Kyoto Protocol ratification 325-26

sea ice 4
Antarctic 3
Arctic 3, 18
sea level, rise 3-5, 4, 12, 20, 21
costs 70
security
energy supply 86, 110-11, 277-78
international 80, 82
sequestration, carbon dioxide 7
shipping, carbon dioxide emissions 156
skills, and socio-economic change 98
Sleipner CO, capture plant 138, 7140
carbon tax 229, 293
snow cover 3, 4
society, impact of climate change 25
solar power 131-35
concentrating 132-34, 133
costs 134
photovoltaic 134-35, 137, 195
costs 135
space heating and cooling 135, 197-98
subsidies 14748
water heaters 195-97, 196, 197
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South Africa, low carbon development plan 101-02
Spain, solar power 132, 135
spill-over effects 275
SRES scenarios 9-10, 10, 11, 43, 46-9, 96
standards 289-92, 306
steel production 210, 214, 215, 217
energy use and CO, emissions 215-16, 217
voluntary action 303
Stern Review 28, 73, 75-6
subsidies 93, 298, 306
agriculture 252-53
biofuels 171
building sector 205-06
industry 229
low carbon electricity 147-48
sugar cane see Brazil, fuel alcohol production
sulphur, atmospheric particles 268—69
sulphur dioxide 41-2
sulphur hexafluoride
global warming potential 31
sources 33
sun, radiation 5
Sustainable Development Policies and
Measures 342
Suzlon, wind turbine production 281, 282-83

Tanzania, climate change and development policy
101
tar sands 108
taxes 93, 292-93, 306
CO, emissions, industry 229
technology
best available 231, 342
beyond 2012 345-46
development 284
see also research and development
influence on costs 273-74
and socio-economic change 99
transfer 279-83
barriers 283, 345
domestic innovation 281-83
foreign direct investment 28081
international trade 281
policies 283
telecommuting 157
temperature, global
average 2, 2, 4
increase 1-2, 9-10, 9, 11, 53
Tesco, carbon labelling 300
tidal flow energy 136
tipping point 27
Top Ten consumer information system 334
top-down models 265-66, 265
tradable permits see cap and trade systems
trade
international, technology transfer 281

policies 93
traffic congestion 153
transport 151-78
energy efficient 89
energy security 153
freight 152-53, 157
fuel efficiency 166-67
shifting modes 163-64
fuels
biofuel 168-72
electricity 172-74
greenhouse gas emissions 153-56, 154
policy 176, 305
reduction potential 175-76
hydrogen fuel cell vehicles 174-75
modal split 151, 752
passenger vehicles 151
fuel efficiency 164-66
hybrid cars 164, 165, 173-74, 174
shifting modes 158-63
public 158-63
reducing demand 156-57
traffic congestion 153
Triptych approach 339
trucks, fuel efficiency 166-67

United Kingdom, climate change levy
292-93
United Nations Advisory Group on Greenhouse
Gases 55
United Nations Framework Convention on Climate
Change 51-2, 319-22
policies 310
United Nations Intergovernmental Panel on Climate
Control see IPCC
United States of America
greenhouse gas emissions 35
beyond 2012 340
withdrawal from Kyoto Protocol 324-25
uranium
nuclear power 118-20
nuclear weapons 120
resources 120
urban heat island effect 2-16

ventilation 186-87

voluntary action 227-28, 303-04

voluntary agreements 227, 296-98, 306

vulnerability 74, 21-8, 52, 78-9
development aid 80

waste management
greenhouse gas emissions 212, 213
reduction 224-33
policies 232-33
industry, recycling 221, 223, 232-33, 233
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post-consumer 223-24, 225
radioactive 118-20
trends 211
water, waste management 224
water heaters, solar 135, 195-97, 196, 197
water resources
impact of climate change 14-15, 25
see also precipitation
watt 106
wave energy 136

weighting 73

wind patterns 2

wind power 123-25

wind turbines 123, 125, 125
production, India 281, 28283

windows, insulation 186

wood products 239, 249

WWEF Climate Savers 304, 334

zero energy buildings 198



