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ABB Ltd., generator manufacturer, 142
Abengoa, stock holdings, 18
Abengoa Bioenergy Corp., ethanol producer,
270t
AB32 Global Warming Solutions Act, 56
AC. See Alternating current
Acciona SA, 80, 146
stock holdings, 18
wind capacity ranking, 145f
Active Power, Inc., 234
Advanced electricity storage solutions,
usefulness, 226
Advanced Energy Initiative, 160
Advanced metering
benefits, 212-214
costs, 212-214
benchmarks, 213t
deployments, 212t
interoperability/industry standards,
214-215
relationship. See Demand respoi ze
Southern California Edison; busir.ess case
experience, 214
U.S. regulators response, 216
Advanced metering infrusticture (AMI), 208
example, 209f
systems. See Two- vay advanced metering
infrastructure systems
Advanced power storage products, companies
(involvement), 234-236
AEP. See American Electric Power
Africa
installed wind capacity, 133f
renewable energy targets, 51t
Agri-business, 12-13
Algae-based COs absorption, 293-294
All-electric vehicles, 247-249
companies, involvement, 248-249
Allowance Management System (EPA), 304
Altair Nanotechnologies, Inc., 246, 248
Alternating current (AC), DC conversion, 87
AMCO Water Metering Systems, 221
American Depository Receipt (ADR), listing,
10
American Electric Power (AEP), 292

American National Standards Institute (ANSI),
meter communications/data storage
standards (issuance), 215

American Solar Energy Society, 7

American Superconductor Corp., 144, 234

global pure-lay wind p<wer manufacturer,
140t
stock holdings, 15

American Wind Ex ergy Association (AWEA)
solut’on. &2e Wind power

AMI. See Aavanced metering infrastructure

Amorphey, s silicon (aSi), 112

AMPD. Sec Automated meter reading; Automatic
meter reading

AlRA. See Automated Meter Reading
Association

Andersons, 269

ethanol producer, 270t
partnership. See Marathon Oil

Angel investing, 7

Appliance efficiency, 50, 189-190

Applied Materials, production line equipment,
112

APU. See Auxiliary power unit

AquaEnergy Ltd., 186

aQuantive, stock holdings, 18

Arab Oil Embargo (1973-1975), 39, 281

Arch Coal, 288

Archer Daniels Midland, 269

ethanol producer, 270t
Arise, polysilicon producer/startup, 105t
Arizona
prototype dish/Stirling systems, operation,
80
solar PV incentives, 93t
Western Regional Climate Action Initiative,
56-57

ASAlliances Biofuels, 269

aSi. See Amorphous silicon

Asia

installed wind capacity, 133f
renewable energy targets, 51t

Asian central banks, dollar reserves
(reduction), 10

Assets, optimization, 203

Associated Foods, lighting upgrade, 199-200
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Austin Energy, renewable energy sales
(ranking), 180
Australia, renewable energy targets, 51t
Austria
renewable electricity share targets, 52f
solar PV support mechanisms, 95t
Automated meter reading (AMR) systems. See
One-way automated meter reading
systems
Automated Meter Reading Association (AMRA),
meter communications/data storage
standards (issuance), 215
Automatic meter reading (AMR), 208f
business case, 213-214
process, 208
Auxiliary power unit (APU), 150
Aventine Renewable Energy, Inc., 269
ethanol producer, 270t
Average U.S. electricity generation costs, 100f

B

Babcock & Brown Ltd., 146
wind capacity ranking, 145f
Backup systems. See Power
Ballard Power Systems
analysis, 156-157
projections. See Fuel cells
U.S. fuel cell company, financial data, 155t
Ballard Power Systems, PEM cell development,
152-153
Baltimore Gas and Electric (BGE), AMI smart
metering projects, 217
Basin Electric Power Cooperative, renewabie
energy sales (ranking), 180t
Batteries, resources, 316
Bavaria Solarpark (Germany), 88
Bayard Group, 221
B100 biodiesel, 254
Beacon Power Corp., 234-255
Bechtel, turnkey coal gasificetion power plants
(offering), 292~ 752
Belgium
renewable electricity share targets, 52f
solar PV support mechanisms, 95t
BGE. See Baltimore Gas and Electric
Biard, Robert, 193
Big Coal: The Dirty Secret Behind America’s
Energy Future (Goodell), 288
Binary cycle geothermal plants, 169f
Binary-cycle geothermal plants, 164
Binary cycle power plants, 168-169
Biobutanol, development (BP/DuPont
partnership), 13
Biodiesel, 254
Biofuels, 253
BP involvement, 13-14
defining, 253-254
industry, growth rate, 72-73
mandates. See Fuel blenders/retailers
market, futures/options, 21

17:17

Char Count= 0

INDEX

production
DuPont involvement, 39
inefficiency, 256
resources, 317
success, likelihood, 309-310
trading, 275
Biofuels Security Act of 2005, 31
Biofuel vehicles, 240
Biogas
collection/production, 183-184
companies, 184
Biomass
companies, 184
fuel, release, 182
percentage, 65
power
plants, 182
resources, 316
Biopetrol Industries, stock holdings, 20
BIPV. See Building integraicd photovoltaics
Blackouts
cost, 41
protection, 82
Boeing, 79
Bonneville Pavier Association, transmission
capavity, 175
BPL. Sez Srcadband over power line
Brazi
e ipetition. See Ethanol
en 2rgy independence, 53, 261
ethanol exports, production, 261-262
renewable energy targets, 51t
British Petroleum (BP PLC)
BP Solar, 13
BP Wind, expansion, 13
clean energy business, development,
13-14
cogeneration facility (Cherry Point), 13
construction. See Steam turbine power
generating plant
partnership. See Combined-cycle gas
turbine power plant
Edison International, joint venture, 293
energy efforts, alternatives, 13-14
involvement. See Biofuels; Hydrogen; Natural
gas
partnership. See Biobutanol; Carbon capture;
Carbon gasification; Clipper Windpower;
Hydrogen-fueled power plant
British Petroleum (BP PLC) Solar, global solar
PV cell/module producer, 119t
Broadband over power line (BPL) network
transmission method, 206
appearance, 211
Brookfield Asset Management, stock holdings,
18
Brown, Lester, 255
Brownouts
cost, 41
protection, 82
Bubbles. See Speculative bubbles
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Building integrated photovoltaics (BIPV), 113,
115
Buildings
codes/permits, energy efficiency, 50
efficiency, 197-198
companies, involvement, 198-200
resources, 316
regulations, 6
domestic use, 6

C

Cadmium telluride (CdTe // CadTel),
112-113
CaFCP. See California Fuel Cell Partnership
CAFE. See Corporate Average Fuel Economy
Caithness Energy, LLC, 174
CalEnergy Generation, 174
California
Geysers, geothermal power plant operation,
173
greenhouse gas emissions cap, 56
Low Carbon Fuel Standard (LCFS),
establishment, 56
power efficiency programs, impact, 188
solar PV incentives, 93t
steady per-capita electricity usage, 57
Western Regional Climate Action Initiative,
56-57
California Fuel Cell Partnership (CaFCP),
156
California Joint Action Agency, 174
California Public Utilities Commission (CPUC},
advanced metering cost analysis (order),
214
California Solar Initiative, 56, 92
Calpine Corporation, 173
Calvert Global Clean Energy Fund, 20
clean energy mutual fund deta, 15¢
Global Clean Energy Fund, 20
Canada, renewable energy taigets, 51t
Canadian Solar, 120
U.S.listed solar 2V ¢owxpany, 121t
Cannon Technologies; 222
Cap-and-trade CO; emissions system,
possibility, 48
Capital-intensive industries, GE
assets/investments, 12
Capstone Turbine Corp., 235
Carbon allowance futures contracts. See
International Commodity Exchange
Carbon capture. See Carbon dioxide
sequestration
programs, BP/GE partnership, 13
Carbon credits, resources, 317
Carbon dioxide (CO,) allowances, trading. See
European CO; allowances
Carbon dioxide (CO) emissions, 27-31
expense, increase, 49
system, possibility. See Cap-and-trade COy
emissions system
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Carbon dioxide (CO3) sequestration (carbon
capture), 291-293
resources, 317
Carbon emissions
framework. See Post-Kyoto carbon emissions
framework
increase. See China; Europe; India; Japan;
United States
Carbon Financial Instrument (CFI), 298
Carbon gasification, BP/GE partnership, 13
Carbon trading, 297
Cargill, ethanol producer, 270t
Caribbean countries, renewable energy targets,
51t
CBOT. See Chicago Board of Trade
CCFX. See Chicago Climate Futures Exchange
CdTe. See Cadmium telluride
C&D Technologies, Inc., 234, 235
CEEG Nanjing PV-Tech, global solar PV
cell/module producey; 119t
CellNet, 221
Cellulosic-based ethanol, 265-266
Cellulosic feedstoc<s, usage, 264
Center for American rrogress, 259
Center for Smact Energy
electricitv nrobiem, scope, 201-202
elemers. Jee Grid
Centerr’owic, AMI smart metering projects, 217
Cenizai America, renewable energy targets, 51t
CI. See Carbon Financial Instrument
CY'L. See Compact fluorescent lamp
CHjy. See Methane
Chevrolet Volt, 246
Chicago Board of Trade (CBOT), 21
corn futures
market, 278-279
prices, 279f
ethanol futures contracts, 275-276
size, 276
ethanol futures strip curve, 278f
soybean oil futures, 282f
Chicago Climate Exchange, 303-305
Chicago Climate Futures Exchange (CCFX), 303
sulfur financial instrument, 304f
China
carbon emissions, increase, 58t
coal consumption, 288f
coal reliance, 287
electricity demand, 36
IPOs, 120
Kyoto Protocol exemption, 57
renewable energy targets, 51t
solar PV support mechanisms, 95t-99t
State Electricity Regulatory Commission, 92
China Sunergy, 120
U.S.-listed solar PV company, 121t
CgH1205. See Glucose
CIGS. See Copper indium gallium diselenide
CityCAT, 241
City Solar, polysilicon startup, 106f
C40 Large Cities Climate Leadership, 198
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Clean coal
investment conclusions, 295
large-cap company benefits, 292-293
Clean Edge, Inc., 72
Clean energy
business startup, 5-7
consulting, 7
ETFs, 14-15
list, 16t-17t
glossaries, 317-318
government
mandates/incentives, impact, 47
support, 48
growth, forecasts, 72
industry
catalysts, 27
growth, IEA forecast, 70
technology/ technological innovation,
impact, 39-40
investment conclusions, 307
investments/performance, 5
jobs, 7
large-cap companies, pure-play
(consideration), 11
movement, oil price decrease (impact), 42-46
mutual funds, 18, 19t
potential, 61
solutions, viability, 308
target market, 308
technology
fossil fuel parity, 61-62
improvements, 39-40
Clean energy sector
long-term investor, advice, 23
stock picking, 18
Clean energy stocks
holding. See Global clean energy siocks
non-U.S. stock listing, 10-11
performance, 23-24
Clean Energy Trends 2007 (Clean Edge, Inc.),
72
Cleantech Network, 738
Clean transportaticri, 257
investment, conclucions, 249-251
Climate change, 36-39
action, 38
impact, 38
market failure, 39
plans/reports, 312
U.S. public perception, 37
web sites, 313
Clipper Windpower Plc, 141
BP partnership, 13
global pure-lay wind power manufacturer,
140t
CO;. See Carbon dioxide
Coal, 285
burning, 289-290
companies. See U.S. coal companies
gasification, 291-293
prices
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inexpensiveness, 28
movements, causes, 300-302
reserve countries, 287f
technologies, 289
Coal-fired plants
electricity cost, 81
electricity generation, inexpensiveness, 31
Coal-fired power plant pollution controls,
290-291
Coal gasification, resources, 317
Coal-to-liquid transportation fuel, 294-295
Coastal flooding, 38
Cogeneration, enhancement. See Fuel cells
Colorado
prototype dish/Stirling systems, operation, 80
solar PV incentives, 93t
Color Kinetics, stock holdings, 14
Combined-cycle gas turbine power plant,
construction (BP/SK Corporation
partnership), 13
Commodity Research Brireau, 282
Communication, win/t power (impact), 128
Compact fluorescent (Cr") bulbs, 190-193
Compact fluorez~env iamp (CFL), 191-193
advantages, 192 -193
example 191f
impacy, 192
Comprcsszd air energy storage, 231
Cenuiressed-air-powered vehicles, 241
Concentrating solar power (CSP), 75, 77
costs, 80-81
dish system, 78-79, 78f
future, 81
plants, existence/plan, 79-80
power systems, electricity cost. See
Trough-based CSP power systems
power towers, 79
illustration, 79f
system, trough style, 77f
Concentrating solar systems, 77-81
ConEd. See Consolidated Edison
Conergy, stock holdings, 18
Connecticut, solar PV incentives, 93t
Consol Energy, 288
Consolidated Edison (ConEd), AMI smart
metering projects, 217
Consumer, empowerment/ incorporation, 203
“Consumer’s Guide: Heat Your Water with the
Sun” (U.S. Department of Energy), 76
Converge, Inc., 223
Copper indium gallium diselenide (CIGS), 112
Corn, 278-280
futures/options, 21
prices, rally, 279
profitability, appearance, 279
usage. See Global corn usage
Corn-based ethanol company, dependence,
268-269
Corporate Average Fuel Economy (CAFE), 238
increase, 258
Covanta Holding Corp., 184
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CPUC. See California Public Utilities
Commission
Cree Inc.
LED manufacturer, 196
stock holdings, 14
Critical use pricing, implementation, 203-205
Crude oil, stocks (correlation), 44
Crude oil prices
contrast. See Melvin Clean Energy Index;
Melvin Ethanol Index; Melvin Power
Efficiency Index; Melvin Solar Power
Energy Index
decrease, impact. See Ethanol
fluctuations, 43
OPEC control, 29
volatility, 28
Crude oil supply problem, exacerbation, 30
Crystalline silicon wafers
competition, 116
incumbent technology, 115
market share, retention, 115
CSG Holdings, polysilicon producer/startup,
105t
CSP. See Concentrating solar power
Curtailment programs, 205-206
CVC Capital Partners, 221
Cyber security attacks, tolerance, 203
Cypress Semiconductor Corp., 120
stock holdings, 15
Cyprus
renewable electricity share targets, 52f
solar PV support mechanisms, 95t
Czech Republic
renewable electricity share targets, 52f
solar PV support mechanisms, 95t

D

DaimlerChrysler, Ballard Pow =r Syscems
(partnership), 156
Dakota Gasification Company, Great Plains
Synfuels Plant, 292
Database of State Inceniives for Renewable
Energy, 92
DC. See Direct current
DC Chemical Co., polysilicon producer/startup,
105t
DCSI. See Distribution Control Systems Inc.
Demand response. See Global demand response
advanced metering, relationship, 210
FERC definition, 204
peak shaving, schematic, 205f
power efficiency solution, 203-206
Denmark
renewable electricity share targets, 52f
solar PV support mechanisms, 95t
Deutsche Solar/Shell, global solar PV
cell/module producer, 119t
Diesel fuel, cleaning, 239
Diesel-powered generators, 40
Direct current (DC), usage, 87
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Direct electricity storage systems, types,
227-230
Direct liquid fuel cell (DLFC), 153
Direct methanol fuel cell (DMFC), 153
example, 153f
usage, 156
Dish system. See Concentrating solar power
linkage. See Stirling engine
Distributed Energy Systems Corp., 235-236
analysis, 157
HOGEN electrolysis product line, usage, 159
U.S. fuel cell company, financial data, 155t
Distributed power solutions
demand, 40-41
inclusion, 40
Distribution Control Systems Inc. (DCSI), 222
DLFC. See Direct liquid fuel cell
DMFC. See Direct methanol fuel cell
DMI Industries, wind tower manufacturer,
142
Domestic energy efficiercy, 6
Dominican Republic, reri>wable energy targets,
51t
Dow Corning Csro., iU4-105
part owner..~2e_ Iemlock Semiconductor
Corn.
polysili~or startup, 106t
Dry stean geothermal plants, 168f
Dry «fcaim power plants, 167
D ke Energy Corp., 292
DuPont
involvement. See Biofuels
partnership. See Biobutanol

E

E85
certification. See Underwriters Laboratories
oil company obstruction, 259
pump costs, 259
Earthwatch, 255
Echelon Corporation, 200
stock holdings, 14
Ecomagination (GE), product variety, 11-12
Economic activity, disruption, 38
ECX. See European Climate Exchange
Edison, Thomas, 190
Edison International
joint venture. See British Petroleum
partnership. See Hydrogen-fueled power plant
Education/information dissemination, 50
EGS. See Enhanced geothermal systems
Egypt, renewable energy targets, 51t
EIA. See U.S. Energy Information
Administration
Electricity
consumption, focus (narrowing), 34-35
costs, future solar costs (contrast). See U.S.
electricity costs
customer, environmental leader, 178
derivation. See Wind power
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Electricity (Continued)
generation, 82
assets, necessity, 88-89
systems, economy. See On-site renewable
electricity generation systems
grid, unreliability, 4041
inflation-adjusted retail price, 41
markets, enablement, 203
price hikes, protection, 82
Electricity meters, 206-208
market shares, 219-223
upgrades, potential, 218f
U.S.-Canada shipments, 219f
Electricity prices. See Global residential
electricity prices
EIA report. See U.S. electricity prices
hikes, regulator blockage, 41
increase, 42
solar power, competition. See Residential
grid electricity prices
Electricity storage
resources, 316
solutions, necessity, 226
systems
types. See Direct electricity storage
systems
usage, 225
target market sizes, 233-236
Electricity Storage Association (ESA),
233-234
Electric power generation
EIA forecast, 35f
supply. See Non-OECD countries
Electric utilities, clean energy (EPA)
encouragement, 178
Electric vehicles, companies (involverrent),
246-247
Electrolysis
product line. See HOGEN ei=ctroiysis product
line
usage. See Hydrogen
Electromechanical el¢ tiic meter, example,
207f
Elkem Solar
plant construction, 118
polysilicon startup,
106t
Elster Metering, 221
EMCORE Corp., U.S.-listed solar PV company,
121t
Emei Semiconductor Material Factory,
polysilicon producer/startup, 105t
Emissions reduction target, Bush plan
(problems), 58
EnCana, 292
Enel SpA, 174-175
Enercon, manufacturer/component supplier,
143t
Energy
consumption. See Organization for Economic
Cooperation and Development
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EIA forecast. See World energy
consumption
conversions, 318
demand. See Global energy demand;
Non-OECD energy demand
security, 31-33
Brazil, approach, 33
Energy Conversion Devices, U.S.-listed solar PV
company, 121t
Energy East, AMI smart metering projects,
217
Energy from the Desert: Practical Proposals
JSor Very Large Scale Photovoltaic
Systems, 88
Energy Information Administration. See U.S.
Energy Information Administration
Energy Policy Act of 2005
demand response, importance, 210
passage, b4-55
standards, 187
Energy Policy Conservaiion Act, 238
Energy sources, winc pcwer diversification,
126
Energy Star Pregran, 179, 189-190
Energy techraingies, changes, 39
Energy technology, SIC classification, 40
EnerNC: Inc., 223
Enersys, 254
Ephe wced geothermal systems (EGS), usage
(possibility), 165, 167
Ejvironmental Power Corp., 184
stock holdings, 20
Environmental regulation, increase, 49
Ersol Solar Energy AG, global solar PV
cell/module producer, 119t
ESA. See Electricity Storage Association
ESCO Technologies, 221-222
electricity meter market share, 219
Estonia
renewable electricity share targets, 52f
solar PV support mechanisms, 96t
ETFs. See Exchange-traded funds
Ethanol, 253. See also Cellulosic-based
ethanol
advantages/disadvantages, 254-257
summary, 257
attractiveness, 271
Brazil, competition, 260-262
company investment
analysis, 266-269
criteria, 272
corn, usage, 265
corn/sugar feedstock prices, 268f
disadvantage, 2556-256
economics, 260
expense, 257
feedstock products, futures/options, 21
future, 265-266. See also U.S. transportation
fuel supply
futures
contracts, strip curve, 277-278



JWPRO076-Asplund

January 15, 2008

Index

markets, 275-278
prices, 276
gasoline, mixture, 257
imports, 264
tariff (retention), U.S. farm lobby
(strength), 262
investment, conclusions, 271-272
MTBE switch, 25
plants, construction/ operation, 12-13
prices, gasoline prices (contrast), 276f
producers, 261f
production
corn, percentage, 266-267
corn, usage (disadvantage), 255-256
process, 254
resources, 317
stocks
bearishness, 43
crude oil prices, decrease (impact),
44-45
weakness, 23
sugarcane, usage, 265
U.S. government support, 257-258
U.S. industry, GDP (addition), 255
usage, 245
Ethanol-corn crush profit margin, 267f
Ethanol-corn crush spread, 268
EUA. See European Union Allowance
Europe
carbon emissions, increase, 58t
installed wind capacity, 133f
solar hot water heating, increase,
76-77
solar PV support mechanisms, 95t-99t
European cap-and-trade COz emissions,
explanation, 302-303
European Climate Exchange (ECX)
CFI COq, futures, 301f
CO; futures, 298f
contract, 298
settlement prices, 292t
ECI COg, futures pri<es, oo lf
futures market, 297
European CO; allowances, trading, 297-300
European Union Allowance (EUA), 298
factors, 301
European Union (EU)
countries, renewable energy targets, 50
Environment Commission, 300
National Allocation Plan, setup, 302
renewable electricity share targets, 52f
European Wind Energy Association (EWEA),
126
European wind power, success, 532
Evergreen Solar, 120
U.S.-listed solar PV company, 121t
EWEA. See European Wind Energy Association
Exchange-traded funds (ETFs), 14. See also
Clean energy
performance, reduction, 15
Exide Technologies, 234
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F

FAG Kugelfischer AG, bearing manufacturers,
142
Farm tools/implements, 273
FBR. See Fluidized bed reaction
Federal Energy Regulatory Commission
(FERC)
definition. See Demand response
instructions, 210
Feed-in tariffs. See Germany
usefulness, 51
Ferroatlantica/Apollon, polysilicon startup, 106t
Fertilizer products, 273
FFVs. See Flex-fuel vehicles
Financial reporting, limitation, 9
Finavera Renewables, 186
Finland
renewable electricity share targets, 52f
solar PV support mechazizms, 96t
Firmware, remote updat'ng, 216
First Solar Inc., 112, 120
global solar PV c:ll/1iodule producer, 119t
stock holdings, 14
U.S.-listed =o!ar PV company, 121t
First Trust Nasclay Clean Edge U.S. Liquid
Sciies Index Fund, clean energy ETF, 17t
First 7J.G.-1iraq war. See Operation Desert Storm
Flasi sicam geothermal plants, 168f
F.ast steam power plants, 167
Flox-fuel vehicles (FFVs), 259
Florida, solar PV incentives, 93t
Florida Power and Light
FPL Group ownership, 145
Green Pricing Program, usage, 179
renewable energy sales, ranking, 180t
Fluid Bed Silicon, 113t
Fluidized bed reaction (FBR), 103
technology, 111
Flywheel-based energy storage, development,
234-235
Flywheels
power storage systems, 232-233
schematic, 233
Ford
hybrid sales, 243
Ford, Ballard Power Systems (partnership), 156
Foreign oil
dependence (reduction), geothermal power
(impact), 164
imports, U.S. dependence, 31
Forward-looking integrated petroleum
companies, 12
Fossil fuels
cartels, 27-31
impact, 307-308
market size, 69-70
negatives, 27-31
percentage. See Total U.S. energy
consumption
pollution, 28
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Fossil fuels (Continued)
price spikes/increases, 27-31
solution, unlikelihood, 308
supply shocks, vulnerability, 28-29
U.S. Energy Information Administration,
forecasts, 28
FPL Energy, 144-146
wind capacity ranking, 145f
France
renewable electricity share targets, 52f
solar PV support mechanisms, 96t
Friedman, Thomas, 47
Front-end load expenses, 15
Fuel blenders/retailers, biofuel mandates, 50
FuelCell Energy
analysis, 157
U.S. fuel cell company, financial data, 155t
Fuel-cell-powered vehicles, 241-242
Fuel cells, 147
advantages, 148
backup/distributed power, 148
classification, 151
cogeneration, enhancement,
148
commercialization challenges, 158-162
companies, financial data. See U.S. fuel cell
companies
cost, 148-149, 160-162
defining, 149-154
development, DOE promotion, 160
disadvantages, 148-149
disappointment, 309
efficiency, increase, 148
electricity, storage capability,
148
feasibility, 160162
hydrogen production, problem, 145
industry
analysis, 154-157
target markets, 158
internal workings, 150f

megawatt/multimeg-owati hower production,

150
operating costs, comparison. See High
temperature fuel cells
operating temperature, tradeoff, 150-151
perceptions, problems, 149
pollution, absence, 148
power storage system, 232
remote operation, ability, 148
resources, 314-315
sector, investment guidelines,
162

system, Ballard Power Systems projections,

161t
technology, overview, 149-154
types, 149-150
classification, 151t
usage, 40
Fuel Systems Solutions, stock holdings, 20
Fuel Tech Inc., 290-291

FutureGen (DOE), 160

Future of Coal, The (MIT study), 31
Futures contracts, green relationship, 21
Future solar costs, contrast. See U.S. electricity

costs

G

GAAEX. See Guinness Atkinson Alternative
Energy Fund

Gamesa Corporacion Tecnologica, 141
global pure-lay wind power manufacturer,
140t
manufacturer/component supplier, 143t
Gamesa Corporation Technologica, stock
holdings, 18
Gasoline-electric hybrid sales, growth, 250
Gasoline prices, tracking, 43
General Electric (GE). See Ecomagination
assets/investments. See Capital-intensive
industries
clean energy involven:.cat, 11
GE Energy Finaicia: Gervices, 12
lithium-ion battery partners, 246-247
partnershir See Carbon capture; Carbon
gasificat on
resea> h and development (R&D), 11-12
turniey coal gasification power plants,
sifering, 292-293
wiad power, involvement, 138
wind production, 125
wind turbine, 129f
General Electric (GE) Energy, manufacturer/
component supplier, 143t
General Motors (GM)
EV1 vehicle, 247
hybrid sales, 243
Generation options, accommodation, 203
Geopolitical energy dependence, 69
Geothermal energy
capital-intensive technology, 171
EIA analysis, 171
extraction, 167-169
future, 172-175
market, companies, 173-175
Geothermal energy, MIT report, 165, 167
Geothermal heat pumps (GHPs), 170
advantages, 170-171
EPA study, 170
usage, 170
Geothermal power, 163
advantages, 163164
construction, impact. See Land stability
cost, constancy, 163
cost-competitiveness, 309
disadvantages, 164—165
economics, 171-172
electricity generation costs, 163
geographic viability, 164
heat source depletion, problem, 165
impact. See Foreign oil
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plants. See Binary-cycle geothermal plants
construction cost, 171-172
systems, development, 169-170
resources, 315
sludge production, problem, 164
source, continuity, 164
Geothermal resources, 165-167
base, U.S. Geological Survey estimate, 172
Germany
feed-in tariff, 53
renewable electricity share targets, 52f
solar PV growth, 91
solar PV support mechanisms, 96t
GHPs. See Geothermal heat pumps
GiraSolar, polysilicon producer/startup, 105t
Global AMR electric meter market shares,
220f
Global annual wind installations, forecast, 132f
Global clean energy stocks, holding, 15
Global corn usage, 286-287
Global cumulative installed wind capacity,
forecast, 131f
Global demand response, 215
Global energy
demand, 33-36
flows, overview, 62—64
statistics, 311-312
Global ETFs, green mutual funds (relationship),
20
Global Ethanol, ethanol producer, 270t
Global geothermal hot spots, 166f
Global hybrid vehicle, monthly sales, 243f
Global market shares multicrystalline PV
wafers, 107f
Global oil companies, production (stability), &0
Global petroleum companies, 12-14
Global polysilicon producers, 104f
Global power failures, occurrerce, 4841
Global pure-lay wind power marutacturers,
140t
Global renewable power e nnuvai growth rates,
71f
Global residential ¢!¢cericity prices, 100f
Global solar industry, development, 9
Global solar PV cell/module producers, ranking,
119t
Global solar PV industry, mass production
stage, 82
Global solar PV module production forecast, 90
Global temperature variation, 37f
Global warming, 69
greenhouse gas emissions, cause, 37-38
increase, model forecasts, 37
methane impact, EarthSave data, 183
problem, increase, 308
Global Wind Energy Council (GWEC), forecast,
131-132
Global wind operators, capacity ranking, 145f
Glucose (CgH;204), decomposition, 254
Goodell, Jeff, 288
Good-till-cancelled stop, usage, 23
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Gore, Al, 36-37
Government
clean energy
incentives/mandates, 48-50
support initiatives. See U.S. government
clean energy support initiatives
mandates/incentives, impact. See Clean
energy
support, success, 53
Government-sponsored incentives. See Wind
power
GrafTech International (GTI), analysis, 157
Greece
renewable electricity share targets, 52f
solar PV support mechanisms, 96t
Green buildings, 197-198
services, 6
Green-e, monitoring. See Renewable Energy
Certificate
GreenFuel Technologies Comoration, 294
Greenhouse gases
reduction, 13
release, 28
Greenhouse gases enuussions, 36-39, 69
absence, 82
cause. S#¢ Global warming
curbs; -9
Greer Liorntain Coffee Roasters, stock
Loldings, 18
Gee mutual funds, 18, 19t
-elationship. See Global ETFs
Green New Deal, proposal, 57
Green power
marketing programs, 315
usage, NREL monitoring. See U.S. power
utilities
Green power marketing programs, 178-180
Green Power Partnership (EPA), 178
Green Pricing Program (DOE), 178-179
success. See Vail Resorts
usage. See Florida Power and Light
Grid. See Smart grid
efficiency/reliability, 201
modernization, Center for Smart Energy
elements, 203
reliability, resources, 316
unreliability. See Electricity
Grid-connected residential system, 92
Grid electricity prices. See Residential grid
electricity prices
GTI. See GrafTech International
Guinness Atkinson Alternative Energy Fund
(GAAEX), 20
clean energy mutual fund data, 19t
GWEC. See Global Wind Energy Council

H

Halogen bulbs, 190
Handbook of Photovoltaic Science and
Engineering, 115-116
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Harper-Slaboszewicz, Patti,
216-217
Hawaii
CO3 emissions caps, 56
solar PV incentives, 93t
Hawkeye Renewables, LLC (ethanol producer),
270t
Heating/ventilating/air conditioning (HVAC),
electricity usage (efficiency), 198
Hemlock Semiconductor Corp., 103-105, 105t
Dow Corning, part owner, 117
HEV. See Hybrid electric vehicle
High temperature fuel cells, operating costs
(comparison), 150-151
High-temperature superconductor (HTS), 230,
234
HOGEN electrolysis product line, 159
Hoku Scientific, polysilicon producer/startup,
105t
Honda, hybrid sales, 243
Hot dry rock system, 169-170
Household end-users, electricity demand, 204
HSiCl;. See Trichlorosilane
HSL. See Hybrid Solar Lighting
HTS. See High-temperature superconductor
Hungary
renewable electricity share targets, 52f
solar PV support mechanisms, 96t
Hunt Technologies, 221
electricity meter market share, 219
HVAC. See Heating/ventilating/air conditioning
Hybrid electric vehicle (HEV), 242
companies, involvement, 246-247
mileage, 243-244
resources, 316
Hybrid gasoline-electric vehicles, 242-241
Hybrid Solar Lighting (HSL), 196-15"
Hydrocarbon fuels, reforming, 158 -9
Hydroelectric power, percentage, 6o
Hydrogen
concentration, 291
delivery costs, 159—"60
economy, 147
electrolysis, usage, 158-159
external reformer, 151t
input fuel, 151
internal production, 151t
obtaining, processes, 158-159
power, BP involvement, 13
production
DOE goal, 159
problem. See Fuel cells
Hydrogen-based engines, 240
Hydrogen-based fuel, 153
Hydrogen-fueled power plant, BP/Edison
International partnership, 13
Hydrogenics Corp.
analysis, 157
U.S. fuel cell company, financial data, 155t
Hydrothermal convection systems, occurrence,
167
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I

Iberdrola SA, 145-146
wind capacity ranking, 145f
ICE. See Intercontinental Exchange, Inc.;
International Commodity Exchange
IEA. See International Energy Agency
IGCC. See Integrated gasification combined
cycle
Implementing Agreement on Demand-Side
Management Technologies and
Programmes (IEA), 215
Incandescent bulbs, 190
Inconvenient Truth, An (Gore), 36-37
Independent power producers (IPPs), 144
India
carbon emissions, increase, 58t
coal consumption, 289f
coal usage, increase, 287
Kyoto Protocol exemption, 57
renewable energy target: b1t
Industrial Information hesources, 290-291
Industry meter per etriiion rates/upgrade
opporturities, 217-218
Information »=cources, 311
Informatien techi.ology, 39
Initial public offering (IPO), 7
execucon, 8
Instaliced wind capacity, 133f
Ty stiutional investors, encouragement, 9
Integrated gasification combined cycle (IGCC),
292
Intercontinental Exchange, Inc. (ICE), 280-281
Futures network, 297
Intergovernmental Panel on Climate Change
(IPCC), 36-37
greenhouse gas emission information, 37-38
Internal combustion engine
alternative fuels, 239-240
elimination, 241-242
phaseout, 309
saving, 238
International Commodity Exchange (ICE),
carbon allowance futures contracts, 21
International Energy Agency (IEA)
Alternative Policy, 72
forecast, 70. See also Organization for
Economic Cooperation and
Development; Power; U.S. renewable
energy power
projected annual compounded growth rates,
70, 72
International Energy Outlook 2007 (EIA), 69
Interros, partnership. See Norilsk Nickel
Interval data, provision, 216
Inverter, necessity, 87
Investment tax credit (ITC), 92
Investor portfolio, diversification, 8
IPCC. See Intergovernmental Panel on Climate
Change
IPPs. See Independent power producers
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Iran
impact. See World oil supply
revolution, 28
Ireland
renewable electricity share targets, 52f
solar PV support mechanisms,
97t
Isis Pharmaceuticals, stock holdings, 18
Iso-butane, usage, 168
Isofoton, global solar PV cell/module producer,
119t
Isofoton/Endesa, polysilicon producer/startup,
105t
Iso-pentane, usage, 168
Israel, renewable energy targets, 51t
Italy
renewable electricity share targets, 52f
solar PV support mechanisms, 97t
ITC. See Investment tax credit
Itron, Inc., 219-220

J

Japan
carbon emissions, increase, 58t
renewable energy targets, 51t
Roofs program, cash subsidy, 92
solar program, success, 53
solar PV growth, 91
JA Solar Holdings, 120
U.S.-listed solar PV company, 121t
JFE Steel, polysilicon producer/startup, 105t,
106t
Jiangsu Sunshine, polysilicon producer/startup,
105t
Johnson, Warren, 198
Johnson Controls, Inc., 198-199
lithium-ion PHEV contracts, 246
strategic goals, 199
Joint Solar Silicon GmbH & €Co. polysilicon
producer/startup, 105¢
Jones, Paul Tudor, 186

K

Kalina system, 170

Korea, renewable energy targets, 51t

Kuwait, Hussein invasion, 28,
31-32

Kyocera, global solar PV cell/module producer,
119t

Kyoto Protocol, 57-58

L

Landfill gas, methane percentage, 183
Landis & Gyr, 221
Land stability, geothermal plant construction
(impact), 165
Large-cap company
investment, 11
pure-play, consideration. See Clean energy
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Large-cap stocks, 11-12
Large-scale electricity storage solutions,
usefulness, 226
Latin America, installed wind capacity, 133f
Latvia
renewable electricity share targets, 52f
solar PV support mechanisms, 97t
LCFS. See California
LDK Solar Co., 10
U.S.-listed solar PV company, 121t
Lead acid rechargeable batteries, 227-228
Leadership in Energy and Environmental
Design (LEED), 197-198
certification, 197-198
LED. See Light emitting diode
LEED. See Leadership in Energy and
Environmental Design
LEGG LLC, research, 255
Light emitting diode (LED), 193-196. See also
Organic light emittiiig diode
advantages, 194-195
Lighting efficiency, 5C. 1°L5-197
Lime Energy, 199-200
Liquid petroleum gas (LPG) vehicles, 240
Lithium-ion rechargeable batteries, 228
disadvartoges, 245
safety, 245246
Lithiunpclymer rechargeable batteries,
228-229
Tithvania
-enewable electricity share targets, 52f
solar PV support mechanisms, 97t
LM Glasfiber, rotor blade manufacturer, 142
Loan guarantees, availability. See Renewable
energy
Loher GmbH, generator manufacturer, 142
Long-term investor, advice. See Clean energy
sector
Low interest loans, availability. See Renewable
energy
LPG. See Liquid petroleum gas
Luoyang, polysilicon producer/startup, 105t
Luxembourg
renewable electricity share targets, 52f
solar PV support mechanisms, 97t

M

Malaysia, renewable energy targets, 51t
Malaysian Derivatives Exchange (MDEX), 283
Malta
renewable electricity share targets, 52f
solar PV support mechanisms, 97t
Manhattan Project, 47-48
Marathon Oil, Andersons (partnership), 12-13
Market Vectors-Global Alternative, 20
Market Vectors-Global Alternative Energy ETF,
clean energy ETF, 17t
M&As. See Mergers and acquisitions
Massachusetts, solar PV incentives, 93t
Massey Energy, 288
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Materials science, 39
Maxwell Technologies, Inc.,
230
MCEFC. See Molten carbonate fuel cell
MDEX. See Malaysian Derivatives Exchange
MDLI. See Moteur Development International
Mechanical Technology
analysis, 156
U.S. fuel cell company, financial data, 155t
Medis Technologies
analysis, 156
U.S. fuel cell company, financial data, 155t
Melvin Clean Energy Index, 23
annual performance, 24f
comparison. See Russell 2000; Standard &
Poor’s 500
crude oil prices, contrast, 44f
subsector indexes, 25f
Melvin Clean Energy subsector stock indexes,
23-24
Melvin Ethanol Index, crude oil prices
(contrast), 45f
Melvin Power Efficiency Index, crude oil prices
(contrast), 46f
Melvin Solar Power Energy Index, crude oil
prices (contrast), 45f
MEMC Electronics, 105t
wafer producer, 108
Mergers and acquisitions (M&As), 137-138
transactions, 138
Metallurgical-grade silicon (MGS) flakes,
production, 85-86
Metallurgical silicon, 85-86. See also Upgradec
Metallurgical Silicon
transformation, 116
Methane (CHy), impact. See Global waxn.ing
Methane (CHy) gas extraction, 183-34
Methyl Tertiary Butyl Ether (MTBL.)
cessation, 258
oxygenate, 277
switch, 25. See also Fthanc!
MGP Ingredients, 269
MGS. See Metallurgical-srade silicon
Micro-cap companies; market caps, 9
Microwave repeater stations, 87
Middle East
installed wind capacity, 133f
renewable energy targets, 51t
Mika Teknik, control system manufacturer, 144
Mitol, polysilicon producer/startup, 150t
Mitsubishi Electric
global solar PV cell/module producer, 119t
wind power, involvement, 138
Mitsubishi Materials Corporation, 104, 105t
Molten carbonate fuel cell (MCFC), 151t,
153-154
example, 154f
Monosilane gas (SiH,), 86
Motech Industries, 120
global solar PV cell/module producer, 119t
REC contract, 108
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Moteur Development International (MDI), 241

M.Setek, polysilicon producer/startup, 105t

MTBE. See Methyl Tertiary Butyl Ether

Mutual funds. See Clean energy; Green mutual
funds

N

NALFX. See New Alternatives Fund
NanoSafe, 246
Nanosolar, concept, 39
Nanotechnology, 39
Nanyang Bulk, polysilicon producer/startup,
105t
National Action Plan for Energy Efficiency, 188
National Association of Securities Dealers
Automated Quotations (NASDAQ), 9
National Grid, renewable energy sales
(ranking), 180t
Nationalism, rise, 30
National Registry, allowances (decrease), 300
National Renewable "nergy Laboratory. See
U.S. Nation:il Reiiewable Energy
Laborate=v
Natural gas
percentage, 5
power, Bl involvement, 13
Naturai gas generators, 40
Natural-gas-powered vehicles, 239
NCPA. See Northern California Power Agency
N TG Micon, Vestas acquisition, 142
Netherlands
renewable electricity share targets, 52f
solar PV support mechanisms, 97t
Net metering
capabilities, 217
usage, 49
Nevada
prototype dish/Stirling systems, operation, 80
Renewable Standards Portfolio, 80
solar PV incentives, 93t
Nevada Geothermal Power, 175
Nevada One CSP solar plant, 81f
construction, 80
Nevada Power and Light, PPA, 175
Nevada Power Company, PPA, 174
New Alternatives Fund (NALFX), 18, 20
clean energy mutual fund data, 19t
New Jersey
CO3 emissions caps, 56
solar PV incentives, 94t
New Mexico, Western Regional Climate Action
Initiative, 57
New York, solar PV incentives, 94t
New York Board of Trade (NYBOT)
sugar futures trade, 280-281
world sugar, 281f
New York Stock Exchange
(NYSE), 9
New Zealand, renewable energy targets, 51t
Nexxus Lighting, Inc., 196
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Nickel cadmium rechargeable batteries, 228
Nickel-metal-hydride rechargeable batteries,
228
Nigeria, oil exports, 33
Nippon Steel, polysilicon producer/startup, 105t
Non-EU countries, renewable energy targets,
51t
Non-EU Europe, renewable energy targets, 51t
Non-OECD countries
economic growth, 35
electric power generation supply, 35
emergence, 34
Non-OECD energy demand, 34-35
Non-OPEC oil producers, output (stability), 30
Nonsilicon technologies, 115
Nordex AG, 141
global pure-lay wind power manufacturer,
140t
manufacturer/component supplier, 143t
stock holdings, 20
Norilsk Nickel, Interros partnership, 156
Norsun, polysilicon producer/startup, 106t
North America
installed wind capacity, 133f
renewable energy targets, 51t
Northeast Blackout of 2003, 40
Northeast Regional Greenhouse Gas Initiative,
56
Northeast Utilities, AMI smart metering
projects, 217
Northern California Power Agency (NCPA), 174
Norway, renewable energy targets, 51t
Not in my backyard (NIMBY) objections, 88
elimination, 130
NREL. See U.S. National Renewable Energy
Laboratory
NRG Energy, 294
Nuclear plants, electricity cost, 81
Nuclear power, percentage, 6£. Yee ulso Total
U.S. energy consumptior.
NutriSystem, stock holdins, 16
NYBOT. See New York Beard of Trade

(0]

Ocean Power Technologies, 186
OEC. See Ormat Energy Converter
OECD. See Organization for Economic
Cooperation and Development
Offshore wind power, 130
OG&E Electric Services, renewable energy
sales (ranking), 180t
Oil companies, assets/reserves control (loss), 30
Oil prices
decrease, impact, 43
increase, 4243
long-term direction, 29
shocks, 69
volatility. See Crude oil prices
Oil reserves (extraction), capital (necessity),
30-31
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Oil supply
cutoff, Iran (impact). See World oil supply
emergence, 30
shocks, 69
Oil wars, possibility, 32
OLED. See Organic light emitting diode
OM Group Inc., stock holdings, 15
One-way automated meter reading systems, 217
On-site renewable electricity generation
systems, economy, 49
Ontaria, coal-fired plants (shutdown), 285-286
Open standard protocols, preference, 217
OpenWay product (Itron), 219
Operation Desert Storm (first U.S.-Iraq War),
28-29, 32
Options contracts, green relationship, 21
Oregon
solar PV incentives, 94t
Western Regional Climate Action Initiative,
57
Organic light emitting divac (OLED), 195
Organization for Ecor on 1c Cooperation and
Developmert (GECD)
countries
emergepn<«. Sce Non-OECD countries
transro.tatioa energy demand, 36
discipline, loss, 43
natiois
Quergy consumption, 33-34
1otal electricity generating capacity, IEA
forecasts, 88-89
Organization of Petroleum Exporting Countries
(OPEC)
control. See Crude oil prices
subservience, 29
Orkla, 118
Ormat Energy Converter (OEC), 173
Ormat Technologies Inc., 173-174
stock holdings, 18
OTCBB. See Over-the-Counter Bulletin Board
OTC spot market. See Over-the-counter spot
market
Otter Tail Corporation, wind tower
manufacturer, 142, 144
Over-the-Counter Bulletin Board (OTCBB), 9
Over-the-counter (OTC) spot market, 275
Overvaluation, caution, 22-23

P

Pacific countries
installed wind capacity, 133f
renewable energy targets, 51t
Pacific Ethanol, 269
Pacific Gas & Electric (PGE), AMI smart
metering projects, 217
PacifiCorp, renewable energy sales (ranking),
180t
PAFC. See Protonic ceramic fuel cell
Palm oil, 283
futures/options, 21
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PCFC. See Protonic ceramic fuel cell
Peabody Energy Corp., 288,
295
Peak shaving, schematic. See Demand response
PEM. See Polymer electrolyte membrane;
Proton exchange membrane
Pennsylvania, solar PV incentives, 94t
Petroleo Brasileiro SA, 262
Petroleum
companies. See Forward-looking integrated
petroleum companies
import dependence. See U.S. petroleum
import dependence
oil, U.S. imports, 62
percentage, 65
prices, dependence (elimination), 31-32
PGE. See Pacific Gas & Electric
PHEVs. See Plug-in hybrid electric vehicles
Philippines, renewable energy targets, 51t
Philips Electronics, LED manufacturer, 196
Phoenix Motorcars, 248
Phosphoric acid fuel cell (PAFC), 151t
Photon Consulting, 90-91, 101
Photon International, 256
Photovoltaic (PV) power. See Solar
photovoltaic power
Photovoltaic (PV) value chain schematic,
85f
Photowatt/ATS, polysilicon startup, 106t
Photowatt/Total, polysilicon producer/startup,
106t
Physical attack, tolerance, 203
Pilot power tower system. See Solar One; Solaxs
Two
Pink Sheet stock, 9
Pittmann, Gary E., 193
PLC. See Power line carrier
Plug-in gasoline-electric hybric venic:es,
comparison, 61
Plug-in hybrid electric vehicies (FHEVSs),
244-246
advantage, 245
delay, 245
Plug Power
analysis, 154, 156
U.S. fuel cell company, financial data, 155t
POET Biorefining, 269
ethanol producer, 270t
Poland
renewable electricity share targets, 52f
solar PV support mechanisms, 98t
Polaris Geothermal, 175
Polk, R.L., 242
Pollution, impact, 27-31
Pollution-free energy, supply, 179
Polymer electrolyte membrane (PEM) fuel
cells, 152-153
usage, 161
Polysilicon
companies, investment (focus), 112
costs, 103
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industry, 109-110
lead times, 111
production, 107
long-term contracts, establishment, 112
MGS usage/processing, 86
players, investment (avoidance), 112
prices
increase, 107
strength, 110
pricing, caveat, 107-108
producers, 103-112. See also Global
polysilicon producers
list, 105t-106t
uMGS, competition, 116-118
production
costs, 111
forecast, 109f
growth, industry forecasts, 108-109
scale, importance, 111
shortage, 106-108
startups, 105t-106t
supply, 104f
value chain, 85
Pool, solar heating system, (capital costs), 76
Portfolio 21. ~1.vironmentally screened mutual
fupdy 20
Portlan Gereral Electric, renewable energy
sales (ranking), 180t
Pormigal
reliewable electricity share targets, 52f
solar PV support mechanisms, 98t
Post-Kyoto carbon emissions framework,
57-59
Power
backup systems, 225
generation, IEA forecasts, 89
quality, providing, 203
storage, 225
products, companies (involvement). See
Advanced power storage products
systems, 231-233
Power efficiency, 187, 309
benefits, National Action Plan for Energy
Efficiency identification, 188
resources, 316
solution. See Demand response
Power-generating capacity (necessity), EIA
estimates, 187
Power grid
cost (increase), wind power intermittency
(impact), 127
support, 150
Power line carrier (PLC) network transmission
method, 206
appearance, 211
Power Purchase Agreements (PPAs), 172. See
also Nevada Power and Light; Nevada
Power Company; Southern California
Public Power Authority
PowerShares Cleantech Portfolio, 15
clean energy ETF, 16t
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PowerShares Global Clean Energy Portfolio, 15
clean energy ETF, 17t
PowerShares WilderHill
Clean Energy Portfolio, 14-15
clean energy ETF, 16t
Progressive Energy Portfolio, 15, 20
clean energy ETF, 16t
Power towers, 77. See also Concentrating solar
power
Power utilities, RPS (usage), 49
PPAs. See Power Purchase Agreements
Price movements, causes. See Coal
Primary energy consumption, EIA forecast, 34f
Private capital, increase, 47
Production tax credit (PTC), usage, 135
Proton exchange membrane (PEM) fuel cells,
1562-153
usage, 161
Protonic ceramic fuel cell (PCFC), 151t
Prototype dish/Stirling systems, operation. See
Arizona; Colorado; Nevada; Spain
PTC. See Production tax credit
Publicly traded clean energy companies,
perception, 9
Publicly traded stocks
investment criteria, 21-22
selection, 9
Public Utility Commissions (PUCs), advanced
metering reports, 216
Public wireless network transmission method,
206
PUCs. See Public Utility Commissions
Puget Sound Energy, renewable energy sales
(ranking), 180t
Pump-and-dump scams, 9
Pumped-hydro storage, 231
Pure-play, consideration. See Clean cuievgy
Pure-play publicly traded wind turbiae
manufacturers, 139
PV News, 90
data, collection, 118
PV power. See Solar piotave 'taic power

Q

Q-Cells, 118, 120
global solar PV cell/module producer, 119t
stock holdings, 20

R

Radiation-mitigation technology, 230

Radio frequency (RF) network transmission
method, 206

Rankine Cycle System, 170

Rate pancaking. See Wind power

Real-time pricing data, retrieval, 209

REC. See Renewable Energy Certificate;
Renewable Energy Corp.

Rechargeable batteries, types,
227-229

17:17 Char Count= 0

3635

Regenerative fuel cells (RFCs), development,
157
Regional Greenhouse Gas Initiative. See
Northeast Regional Greenhouse Gas
Initiative
Regional solar PV demand share, 91f
Remote location, 87
Remote sensors, usage, 87
Remote water pumps, usage, 87
Renewable electricity, 6
increase, Union of Concerned Scientists
(belief), 54
Renewable energy
bill, Congress approval (possibility), 48
certificates, 180-181
credits, usage, 50
data, 312
forecasts, 70-73
legislation/incentives, 313
loan guarantees, availabiiity, 49-50
low interest loans, aveilahility, 49-50
plans/reports, 312
sales, U.S. utilitics (ranking), 180t
sources, 181-182
subsidies, 49
targets, 5C. See ulso European Union
coaontiies; Non-EU countries
tax bieaxs, 49
tedlwology, 314
weD sites, 313
Renewable Energy Certificate (REC)
award, 181
Green-e, monitoring, 181
Renewable Energy Corp. (REC) (Norway), 10,
82,102, 105t
contract. See Motech
institutional equity analysts, meeting,
110-111
operating profit margin, 103
polysilicon producer, 104
wafer producer, 108
Renewable Fuels Association, web site, 7
Renewable Fuels Standard (RFS), 257-258
Renewable Portfolio Standards (RPS)
imposition, 177
requirement, 180-181
usage. See Power utilities
Renewable road transport fuels, 6
Rentech, Inc., 295
REpower Systems AG
global pure-lay wind power manufacturer,
140t
manufacturer/component supplier, 143t
stock holdings, 20
Suzlon acquisition, 141
Residential grid electricity prices, solar power
(competition),
101
Reusable alkaline rechargeable batteries, 228
RF. See Radio frequency
RFCs. See Regenerative fuel cells
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RFS. See Renewable Fuels Standard
Rooftop program (Germany), 91
Ruhrgas Industries Group, 221
Russell 2000, 23
Melvin Clean Energy Index, comparison, 24f

S

Sacramento Municipal Utility District,
renewable energy sales (ranking), 180t
SAI See Solar America Initiative
Sandia National Laboratories (SNL), wind
research programs, 136
Sandor, Richard, 303
San Jacinto Power S.A., control, 175
Sanyo Electric, global solar PV cell/module
producer, 119t
Saphion, 246
Sasol Ltd., 295
SatCon Technology Corp., 236
Energy Systems Division, 234-235
SCE. See Southern California Edison
Schaeffler Group, bearing manufacturer, 142
Scheuten Solarholding VB, solar-grade silicon
production, 118
Scheuten SolarWorld Solizium GmbH, 118
Schmack Giogas AG, 184
Schneider Electric, stock holdings, 18
Schott AG, 80
Schott Solar, global solar PV cell/module
producer, 119t
Science Applications International Corp., 79
Scottish Power, wind capacity ranking, 145f
Securities and Exchange Commission (SEC},
scrutiny (absence), 9
Seed companies, 273
Self-heating, 203
Semiconductor technology, 39
Senate-House energy package expectation, 55
Sensus Metering Systems, 222-223
Sharp, Global solar PV ce't/mindule producer,
119t
Shell Springboard, 5-6
Shin-Etsu Handotai C»., 104
Sichuan Xinguang Silicon, polysilicon
producer/startup, 106t
Siemens
wind power, involvement, 138
wind production, 125
Siemens Silicon, 113t
Siemens Wind
acquisition, 142
manufacturer/component supplier, 143t
Sierra Club, environmentally screened mutual
funds, 20
SiHy. See Monosilane gas
Silicon-based technology, knowledge base,
115
Silicon solar cells
example, 83f
thin film, competition, 112-116
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Silicon wafers
polysilicon, usage, 86
usage. See Solar photovoltaic power
Singapore, renewable energy targets, 51t
SK Corporation, construction partnership. See
Combined-cycle gas turbine power plant
SKF AB, bearing manufacturers,
142
Slovakia, solar PV support mechanisms, 98t
Slovak Republic, renewable electricity share
targets, 52f
Slovenia
renewable electricity share targets, 52f
solar PV support mechanisms, 98t
Small- and medium sized enterprises (SMEs),
business opportunities, 6
Small and mid cap growth, 21
Small to mid-cap clean energy company,
criteria, 21-22
Smart electric meters, usage percentage,
211f
Smart grid, 201-203
future, 202t
Smart Hydrogen; casi infusion,
156
Smart meteys, ¢ 0
benefii, 210
futine, 7.16-217
indusiry growth rates, 218-219
resources, 316
role, 206-210
usage, 211
Smart thermostat
example, 209f
usage, 209-210
SNL. See Sandia National Laboratories
Social activity, disruption, 38
Socially responsible funds, 20
Sodium sulfur rechargeable batteries, 229
SOFC. See Solid oxide fuel cell
SoG silicon. See Solar-grade silicon
Solar America Initiative (SAI) (DOE), 89,
101
goals, 101-102
Projected Cost Reductions. See Solar
photovoltaic SAI projected cost
reductions
solar PV technologies, 113
Solar cells
assembly, 84
creation, 86
manufacturers, investment outlook,
122-124
value chain, 85
Solar demand, government
incentives/regulation generation,
91-99
SolarFun, 120
U.S.-listed solar PV company, 121t
Solargenix Energy, 80
Solar-grade (SoG) silicon, 117
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Solar heating system, capital costs. See Pool
Solar hot water
capacity, increase, 76-77
collector, components, 76
heating, increase. See Europe
Solar hot water/heat, 75
discussion, 76-77
Solar industry
supply/demand structure, 110
upside/problems, 123-124
Solar lighting, 196-197
Solar modules
companies, questions, 123
life cycle, 86
manufacturers, investment outlook, 122-124
schematic, 84f
system, 84f
value chain, 85
Solar One (pilot power tower system), 80
Solar parks, construction, 100
Solar photovoltaic (PV) cells
producers, 118-121
production. See World annual solar PV cell
production
Solar photovoltaic (PV) company breakdown,
113t
Solar photovoltaic (PV) demand, 88-89
share. See Regional solar PV demand share
Solar photovoltaic (PV) financial incentives, 92,

Solar photovoltaic (PV) growth. See Germany;
Japan
acceleration, 92
Solar photovoltaic (PV) industry, costs
(reduction), 102-103
Solar photovoltaic (PV) modules
producers, 118-121
production forecast. See Global ¢ol-r PV
module production forecest
Solar photovoltaic (PV) park, 87-88
Solar photovoltaic (PV) pcwer, 75, 81-89
advantages, 82-83
competitiveness; €1
costs, 100
disadvantages, 83
electrical contacts, application, 83-84
equipment, 82
function, 83-85
silicon wafers, usage, 83
system integration/
installation, value chain, 85
technology, 314
up-front cash cost, 83
Solar photovoltaic (PV) production
process/value chain, 85-87
Solar photovoltaic (PV) SAI projected cost
reductions, 102f
Solar photovoltaic (PV) target markets, 87-88
Solar photovoltaic (PV) technology, 114f
Solar power, 75
attractiveness, 87

17:17 Char Count= 0

367

competition. See Residential grid electricity
prices
necessity, absence, 99-100
competitiveness, 99-103
costs, decrease, 82
industry growth rates, 89-91
potential, 308
pricing, 99-103
systems, 40
world average cost, 99
Solar systems, module connections, 87
Solar thermal hot water panel, 76f
Solar thermal power, 75-81
technology, 314
Solar Two (pilot power tower system), 80
SolarValue AG, polysilicon startup, 106t
Solar water heaters
cost, reduction, 76
utility bill, 76
SolarWorld
joint venture, 118
polysilicon producer/s:artup, 106t
Solid oxide fuel cel! (S51'C), 151t
usage, 161
Solid-state digwal ¢lectricity meter, 217
Solid-state aigital clectric meter, 207f
Solid st2xe lighting (SSL), 195
Solix Bioti.els, 294
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